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EP 4 183 899 B1
Description
BACKGROUND
1. TECHNICAL FIELD

[0001] The presentinvention relates to an operation support method, an operation support device, an operation support
system, and an operation support program.

2. RELATED ART

[0002] Patent document 1 relates to a method and a device for capturing, monitoring, displaying, and diagnosing
operation parameters of an electrolysis apparatus. Patent document 1 describes that "A monopolar electrolyzer is
hereinafter considered as a single cell unit, and a bipolar electrolyzer is considered as a plurality of unit cells. The reading of
a voltage is measured for each unit cell. The present invention enables the detection of faults and events in each unit cell”
(paragraph 0014). Patent Document 2 aims to provide an ionic water preparation device preparing strong acid water,
according to which "When a strong acidic water mode switch is pushed, other modes are cancelled and the strongly acidic
water mode is set. The flow rate is adjusted by issuing a flow rate adjusting signal for adjusting the optimum flow rate when
strongly acidic water is prepared from a control section, and a strongly acidic level signal for setting the strongly acidic level
of the optimum flow rate is transmitted from the control section to an electolytic level control circuit and the electroytic
voltage of strongly acidic level is generated in the electlytic voltage generating circuit and applied to an electrolytic cell to
prepare the strongly acidic water".

CITATION LIST
PATENT DOCUMENTS
[0003]

Patent Document 1: Japanese translation publication of a PCT route patent application No. 2003-530483
Patent Document 2: JP H06 190366 A

TECHNICAL PROBLEM
[0004] When an electrolytic apparatus becomes in an abnormal state due to a failure occurring in the electrolytic
apparatus, it is desirable to recover the electrolytic apparatus to be normal as soon as possible by improving the failure.
When the electrolytic apparatus becomes in an abnormal state, since a place where a failure occurs, a specific procedure
for improving the failure, and the like are unknown, it takes time to recover the electrolytic apparatus to be normal. As a
result, the production amount per hour of the product produced by the electrolytic apparatus is reduced.
GENERAL DISCLOSURE
[0005] The invention is defined by the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Fig. 1 shows an example of an electrolytic apparatus 200 according to one embodiment of the present invention.

Fig. 2 shows an example of details of one electrolysis cell 91 in Fig. 1.

Fig. 3 is a diagram showing a vicinity of an ion exchange membrane 84 in the electrolysis cell 91 shown in Fig. 2 to an
enlarged scale.

Fig. 4 shows an example of a block diagram of an operation support device 100 according to one embodiment of the
present invention.
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Ei

g. 5 shows an example of a display unit 50.

F

g. 6 shows another example of a display manner on the display unit 50.

Fi

g. 7 shows still another example of the display manner on the display unit 50.

Ei

g. 8 shows still another example of the display manner on the display unit 50.

F

ig. 9 shows still another example of the display manner on the display unit 50.

Fi

g. 10 shows still another example of the display manner on the display unit 50.

Fig. 11 is a first flowchart including an example of an operation support method according to one embodiment of the
present invention.

Fig. 12 is a second flowchart including an example of the operation support method according to one embodiment of
the present invention.

Fig. 13 is a flowchart showing an example of details of a display step S207 in Fig. 12.

Fig. 14 shows another example of the display unit 50.

Fig. 15 shows still another example of the display unit 50.

Fig. 16 shows an example of an operation support system 300 according to one embodiment of the presentinvention.

Fig. 17 shows an example of a computer 2200 in which the operation support device 100 of the present invention may
be embodied in whole or in part.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0007] Hereinafter, the invention will be described through embodiments of the invention, but the following embodiments
do not limit the invention according to claims. In addition, not all of the combinations of features described in the
embodiments are essential to the solving means of the invention.

[0008] Fig. 1 shows an example of an electrolytic apparatus 200 according to one embodiment of the present invention.
The electrolytic apparatus 200 of the present example includes an electrolyzer 90, an introduction tube 92, an introduction
tube 93, adischarge tube 94, a discharge tube 95, and one or more switching portions 66. The electrolytic apparatus 200 of
the present example includes four switching portions 66 (switching portions 66-1 to 66-4). In the present example, the
switching portion 66-1 to the switching portion 66-4 are provided in the introduction tube 92, the introduction tube 93, the
discharge tube 94, and the discharge tube 95, respectively. The switching portion 66 is, for example, a valve.

[0009] The electrolytic apparatus 200 is an apparatus that electrolyzes an electrolytic solution. In the present example,
the electrolytic apparatus 200 is an apparatus that generates Cl (chlorine) and NaOH (sodium hydroxide) by electrolyzing
an aqueous solution of NaCl (sodium chloride). A product produced by the generation with the electrolytic apparatus 200 is
defined as a product P. The electrolyzer 90 is a tank for electrolyzing an electrolytic solution. The electrolyzer 90 in the
presentexample is a tank for electrolyzing an aqueous solution of NaCl (sodium chloride). The electrolyzer 90 may include
a plurality of electrolysis cells 91 (electrolysis cells 91-1 to 91-N, where N is an integer of 2 or more). N is, for example, 50.
Note that the electrolytic apparatus 200 may be an apparatus that generates H, (hydrogen) and O, (oxygen) by
electrolyzing H,O (water). The electrolyzer 90 may be a tank that electrolyzes H,O (water).

[0010] The introduction tube 92 and the introduction tube 93 are connected to the electrolyzer 90. In the present
example, the introduction tube 92 and the introduction tube 93 are connected to each of the electrolysis cell 91-1 to the
electrolysis cell 91-N. Liquid 70 is introduced into each of the electrolysis cells 91-1 to 91-N. The liquid 70 may be
introduced into each of the electrolysis cells 91-1 to 91-N after passing through the introduction tube 92. In the present
example, the liquid 70 is an aqueous solution of NaCl (sodium chloride). Liquid 72 is introduced into each of the electrolysis
cells 91-1t0 91-N. The liquid 72 may be introduced into each of the electrolysis cells 91-1 to 91-N after passing through the
introduction tube 93. The liquid 72 may be an aqueous solution of NaOH (sodium hydroxide) or may be an aqueous
solution of KOH (potassium hydroxide).

[0011] The discharge tube 94 and discharge tube 95 are connected to the electrolyzer 90. In the present example, the
discharge tube 94 and the discharge tube 95 are connected to each of the electrolysis cell 91-1 to the electrolysis cell 91-N.
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Liquid 74 and gas 77 (described below) are derived from the electrolyzer 90.

[0012] The electrolytic apparatus 200 may include a separation device that separates the liquid 74 and the gas 77
(described below). The liquid 74 and the gas 77 (described below) may be separated into the liquid 74 and the gas 77
(described below) by the separation device after passing through the discharge tube 94. The separated liquid 74 may be
reused to generate the liquid 70 outside the electrolytic apparatus 200 or may be discarded. In the present example, the
liquid 74 is an aqueous solution of NaCl (sodium chloride). The gas 77 (described below) may be collected as a product
outside the electrolytic apparatus 200. In the present example, the gas 77 (described below) is Cl, (chlorine).

[0013] Liquid 76 and gas 78 (described below) are derived from the electrolyzer 90. The liquid 76 and the gas 78
(described below) may be separated into the liquid 76 and the gas 78 (described below) by the separation device described
above after passing through the discharge tube 95. The separated liquid 76 may be collected as a product outside the
electrolytic apparatus 200. In the present example, the liquid 76 is an aqueous solution of NaOH (sodium hydroxide). The
gas 78 (described below) may be collected as a product outside the electrolytic apparatus 200 or may be discarded. In the
present example, the gas 78 (described below) is H, (hydrogen).

[0014] The switching portion 66-1 controls a flow rate of the liquid 70 flowing through the introduction tube 92. The
switching portion 66-1 may control a flow rate per unit time of the liquid 70 flowing through the introduction tube 92 or an
integrated value of the flow rate over a predetermined time. The switching portion 66-2 controls a flow rate of the liquid 72
flowing through the introduction tube 93. The switching portion 66-2 may control a flow rate per unit time of the liquid 72
flowing through the introduction tube 93 or an integrated value of the flow rate over a predetermined time. The switching
portion 66-3 controls the pressure of the gas 77 (described below) flowing through the discharge tube 94. The switching
portion 66-4 controls the pressure of the gas 78 (described below) flowing through the discharge tube 95.

[0015] In the present example, instruments 11 are provided in the introduction tube 92, the introduction tube 93, the
discharge tube 94, and the discharge tube 95. In the present example, an instrument 11-1 is a pressure gauge, an
instrument 11-2is a flow instrument, and an instrument 11-3 (described below) is a level gauge. The instruments 11-1 may
be provided in the introduction tube 92 and the introduction tube 93. The instruments 11-2 may be provided in the
introduction tube 92, the introduction tube 93, the discharge tube 94, and the discharge tube 95.

[0016] The instrument 11-1 provided in the introduction tube 92 may measure the pressure of a chlorine gas (Cl,) in an
anode chamber 79 (described below). The instrument 11-1 provided in the introduction tube 93 may measure the pressure
of a hydrogen gas (H,) in a cathode chamber 98 (described below).

[0017] The instrument 11-2 provided in the introduction tube 92 may measure a flow rate per unit time of the liquid 70
flowing through the introduction tube 92. The instrument 11-2 provided in the introduction tube 93 may measure a flow rate
per unit time of the liquid 72 flowing through the introduction tube 93. The instrument 11-2 provided in the discharge tube 94
may measure a flow rate per unit time of the liquid 74 flowing through the discharge tube 94. The instrument 11-2 provided
in the discharge tube 95 may measure a flow rate per unit time of the liquid 76 flowing through the discharge tube 95.
[0018] Asdescribed below,inthe presentexample, atleastone of the switching portion 66-1 to the switching portion 66-4
may be a manual manipulation target switching portion 660. The manual manipulation target switching portion 660 is a
switching portion 66 that is a target to be manually manipulated by the operator. The switching portion 66 other than the
manual manipulation target switching portion 660 may be an automatic control target switching portion 670. The automatic
control target switching portion 670 is switching portion 66 that is a target of automatic control in the electrolytic apparatus
200 and is a target of automatic control by the operation support device 100 (described below).

[0019] When the pressure measured by the instrument 11-1 is less than a predetermined pressure, the flow rate
measured by the instrument 11-2 is less than a predetermined flow rate, and the liquid level measured by the instrument
11-3 (described below) is less than a predetermined liquid level height, the switching portion 66 is operating normally.
When the switching portion 66 is operating normally, all the switching portions 66 are the automatic control target switching
portions 670. Fig. 1 is an example of a case where the switching portion 66-3 is the manual manipulation target switching
portion 660, and the switching portion 66-1, the switching portion 66-2, and the switching portion 66-4 are the automatic
control target switching portions 670.

[0020] Fig. 2 shows an example of details of one electrolysis cell 91 in Fig. 1. The electrolysis cell 91 of the present
exampleincludes an anode 80, a cathode 82, and anion exchange membrane 84. The anode chamber 79 and the cathode
chamber 98 are provided inside the electrolysis cell 91. The ion exchange membrane 84 partitions the anode chamber 79
and the cathode chamber 98. The anode 80 is arranged in the anode chamber 79. The cathode 82 is arranged in the
cathode chamber 98. The introduction tube 92 and the discharge tube 94 are connected to the anode chamber 79. The
introduction tube 93 and the discharge tube 95 are connected to the cathode chamber 98.

[0021] Theion exchange membrane 84 is a membrane-shaped substance that prevents passage of ions having a sign
different from that of the ions arranged in the ion exchange membrane 84 and allows passage of only ions having the same
sign. In the present example, the ion exchange membrane 84 is a membrane that allows Na* (sodium ions) to pass and
prevents ClI- (chlorine ions) from passing.

[0022] The electrolysis cell 91 has a bottom surface 81, an inner side surface 83, and a ceiling surface 85. The anode
chamber 79 and the cathode chamber 98 are spaces surrounded by the bottom surface 81, the inner side surface 83, and
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the ceiling surface 85.

[0023] The anode 80 and the cathode 82 may be maintained at predetermined positive and negative potentials,
respectively. The liquid 70 introduced into anode chamber 79 and the liquid 72 introduced into cathode chamber 98 are
electrolyzed by a potential difference between the anode 80 and the cathode 82. In the anode 80, the following chemical
reaction occurs.

[Chemical Formula 1] 2CI — Cl, + 2e-

[0024] When the liquid 70 is NaCl (sodium chloride), NaCl (sodium chloride) is ionized into Na* (sodium ion) and CI-
(chlorineion). Inthe anode 80, a chlorine gas (Cl,) is generated by the chemical reaction represented by Chemical Formula
1. Na* (sodiumions) moves from the anode chamber 79 to the cathode chamber 98 via the ion exchange membrane 84 by
an attractive force from the cathode 82.

[0025] Intheanodechamber79,liquid 73 may be retained. Theliquid 73 in the presentexample is an aqueous solution of
NaCl (sodium chloride). The Na* (sodiumion) concentration and the CI-(chlorine ion) concentration of the liquid 73 may be
less than the Na* (sodium ion) concentration and the CI- (chlorine ion) concentration of the liquid 70.

[0026] In the cathode 82, the following chemical reaction occurs.

[Chemical Formula 2] 2H,0 + 2e- —» H, + 20H-

[0027] In the cathode 82, a hydrogen gas (H,) and a hydroxide ion (OH-) are generated by the chemical reaction
represented by Chemical Formula 2. In the cathode chamber 98, liquid 75 in which hydroxide ions (OH-) generated by the
chemical reaction represented by Chemical Formula 2 and Na* (sodium ions) moved from the anode chamber 79 are
dissolved may be retained. The liquid 75 in the present example is an aqueous solution of NaOH (sodium hydroxide).
[0028] The instruments 11-3 may be provided in the anode chamber 79 and the cathode chamber 98. In the present
example, theinstrument 11-3 is a level gauge. The instrument 11-3 may be a limit switch. The limit switch is a switch having
a microswitch builtin, and is a switch in which the microswitch is incorporated in a sealing case or the like that protects the
microswitch from H,O (water) or the like. The limit switch is a switch configured to operate even under an environment
where mechanical stress or the like is received from the outside of the limit switch.

[0029] Inthe present example, the instrument 11-3 provided in the anode chamber 79 senses whether the liquid level of
the liquid 73 in the anode chamber 79 has reached the predetermined liquid level height. In the present example, the
instrument 11-3 provided in the cathode chamber 98 senses whether the liquid level of the liquid 75 in the cathode chamber
98 has reached the predetermined liquid level height.

[0030] Fig. 3isadiagram showing the vicinity of the ion exchange membrane 84 in the electrolysis cell 91 shownin Fig. 2
to an enlarged scale. An anion group 86 is fixed to the ion exchange membrane 84 of the present example. Since anions
are repelled by the anion group 86, the anions hardly pass through the ion exchange membrane 84. In the present
example, the anions are CI- (chlorine ion). Since cations 71 are not repelled by the anion group 86, the cations can pass
through the ion exchange membrane 84. In the present example, the cations 71 are Na* (sodium ion).

[0031] Fig.4 shows an example of a block diagram of the operation support device 100 according to one embodiment of
the presentinvention. The operation support device 100 supports the operation of the electrolytic apparatus 200 (see Fig.
1). The operation support device 100 includes an instrument information acquisition unit 10, a switching portion
information acquisition unit 20, an electrolytic apparatus state acquisition unit 30, a determination result acquisition unit
40, and a control unit 60.

[0032] The operation support device 100 is, for example, a computer including a CPU, a memory, an interface, and the
like. The control unit 60 may be the CPU. When the operation support device 100 is a computer, an operation support
program for executing an operation support method to be described below may be installed in the computer, and an
operation support program for causing the computer to function as the operation support device 100 may be installed in the
computer. Note that the computer may be a tablet computer.

[0033] The operation supportdevice 100 may or may not include a display unit 50, a selection unit 110, an elapsed time
acquisition unit 112, a storage unit 114, and an update unit 116. The operation support device 100 of the present example
includes the display unit 50, the selection unit 110, the elapsed time acquisition unit 112, the storage unit 114, and the
update unit 116. When the operation support device 100 does not include the display unit 50 and the storage unit 114, the
display unit 50 and the storage unit 114 separate from the operation support device 100 may be connected to the operation
support device 100 via a predetermined interface.

[0034] The instrument information acquisition unit 10 acquires instrument information 12 from the instrument 11 (see
Figs. 1 and 2) included in the electrolytic apparatus 200. The instrument information 12 is measurement data by the
instrument 11. The measurement data is data obtained by measuring parameters regarding the electrolytic apparatus 200.
The parameters may include the flow rates of the liquid 70 (see Fig. 1) and the liquid 72 (see Fig. 1) and the flow rates of the
liquid 74 (see Fig. 1) and the liquid 75 (see Fig. 1). The parameters may include the liquid level height of the liquid 73 (see
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Fig. 2) in the anode chamber 79 and the pressure of the gas 77 (see Fig. 2). The parameters may include the liquid level
height of the liquid 75 (see Fig. 2) in the cathode chamber 98 and the pressure of the gas 78 (see Fig. 2).

[0035] The switching portion information acquisition unit 20 acquires switching portion information 21 indicating
information regarding the switching portion 66. The switching portion 66 controls at least one of the flow rate of fluid
or the pressure of gas. The fluid may be at least any one of the liquid 70 (see Fig. 1), the liquid 72 (see Fig. 1), the liquid 74
(see Fig. 1), or the liquid 76 (see Fig. 1). The gas may be at least one of the gas 77 (see Fig. 2) or the gas 78 (see Fig. 2).
[0036] The switching portion information 21 may refer to information indicating whether the switching portion 66 is in an
open state or a closed state or may refer to information indicating whether the switching portion 66 is in an intermediate
state between the open state and the closed state. The switching portion information 21 may refer to information on the
time required for the switching portion 66 to switch from the open state to the closed state or from the closed state to the
open state.

[0037] The electrolytic apparatus state acquisition unit 30 acquires electrolytic apparatus state information 31 indicating
the state of the electrolytic apparatus 200 (see Fig. 1). The electrolytic apparatus state acquisition unit 30 acquires the
electrolytic apparatus state information 31 on the basis of at least one of the instrument information 12 or the switching
portion information 21. The state of the electrolytic apparatus 200 may further include process information indicating which
process the electrolytic apparatus 200 is currently in.

[0038] The state ofthe electrolytic apparatus 200 refers to whether the electrolytic apparatus 200 requires the work by an
operator. In the present example, the state of not requiring the work by the operator is a case where the electrolytic
apparatus 200 is in a normal state. In the present example, a case where the electrolytic apparatus 200 is in the normal
state is a case where the pressure measured by the instrument 11-1 is less than the predetermined pressure, the flow rate
measured by the instrument 11-2 is less than the predetermined flow rate, and the liquid level measured by the instrument
11-3 is less than the predetermined liquid level height, so that the switching portion 66 is operating normally.

[0039] In the present example, the state of requiring the work by the operator includes a case where the electrolytic
apparatus 200 is in the normal state and a case where the electrolytic apparatus is in an abnormal state. A state where the
electrolytic apparatus 200 is in the normal state and requires the work by the operator refers to predetermined work by the
operator, for example, in the case of a leak test or the like of the ion exchange membrane 84.

[0040] A case where the electrolytic apparatus 200 is in the abnormal state refers to a state where the electrolytic
apparatus 200 is not automatically controlled due to occurrence of some abnormality in the electrolytic apparatus 200. The
abnormal state may include a state where the switching portion 66 is not fully opened or fully closed, and may include a
state where the opening/closing speed of the switching portion 66 is lower than a predetermined speed. The abnormal
state may include a state where atime required to execute each process in one or more predetermined processes exceeds
a predetermined allowable time, a state where a pressure of atleast one of the gas 77 (see Fig. 2) or the gas 78 (see Fig. 2)
exceeds a predetermined pressure, and a state where a flow rate of at least one of the liquid 70 (see Fig. 1), the liquid 72
(see Fig. 1), the liquid 74 (see Fig. 1), or the liquid 76 (see Fig. 1) exceeds a predetermined flow rate. The abnormal state
may include a case where a pressure difference between the anode chamber 79 and the cathode chamber 98 is equal to or
larger than a predetermined allowable pressure difference. The abnormal state may include a case where at least one of
the liquid level height of the liquid 73 in the anode chamber 79 or the liquid level height of the liquid 75 in the cathode
chamber 98 is equal to or higher than a predetermined liquid level height. The abnormal state may include a case where a
difference between the liquid level height of the liquid 73 in the anode chamber 79 and the liquid level height of the liquid 75
in the cathode chamber 98 is equal to or larger than a predetermined allowable difference.

[0041] Theintroductiontube 92 may be provided with a plurality of instruments 11-1, and the introduction tube 93 may be
provided with a plurality of instruments 11-1. The introduction tube 92 may be provided with a plurality of instruments 11-2,
and the introduction tube 93 may be provided with a plurality of instruments 11-2. The discharge tube 94 may be provided
with a plurality of instruments 11-2, and the discharge tube 95 may be provided with a plurality of instruments 11-2.
[0042] Forexample, whentwo instruments 11-1 are provided in the introduction tube 92, the electrolytic apparatus state
acquisition unit 30 may acquire the electrolytic apparatus state information 31 on the basis of a difference between the
pressures measured by the two instruments 11-1. The electrolytic apparatus state information 31 may include information
that the electrolytic apparatus 200 is in the normal state and information that the electrolytic apparatus 200 is in the
abnormal state.

[0043] The work by the operator refers to the manual work by the operator. The target of the work by the operator may
include at least one switching portion 66 and the electrolyzer 90. The work by the operator may include at least any one of
the manipulation of the manual manipulation target switching portion 660 (see Fig. 1), the confirmation for the electrolytic
apparatus 200, or the confirmation for the components of the electrolytic apparatus 200. The manipulation of the manual
manipulation target switching portion 660, the confirmation for the electrolytic apparatus 200, and the confirmation for the
components of the electrolytic apparatus 200 may be predetermined work by the operator when the electrolytic apparatus
200 is not in the abnormal state. In the present example, the manual manipulation target switching portion 660 is at least
one of the switching portion 66-1 to the switching portion 66-4.

[0044] The confirmation for the electrolytic apparatus 200 may include confirmation work on whether at least one of the
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liquid 73 or the liquid 75 is leaking from the electrolyzer 90. The confirmation for the components of the electrolytic
apparatus 200 may include confirmation work on whether there is no damage in the ion exchange membrane 84. The
confirmation work on whether there is no damage in the ion exchange membrane 84 may include work of detaching a
nozzle arranged at an outlet on the cathode 82 side of the ion exchange membrane 84 of the electrolysis cell 91, application
of soap water to the nozzle, confirmation of swelling of foam of the soap water, and the like.

[0045] The control unit 60 controls acquisition of the instrument information 12 by the instrument information acquisition
unit 10. The control unit 60 controls acquisition of the switching portion information 21 by the switching portion information
acquisition unit 20. The control unit 60 controls acquisition of the electrolytic apparatus state information 31 by the
electrolytic apparatus state acquisition unit 30.

[0046] The state of the electrolytic apparatus 200 requiring the work by the operator is defined as a first state S1 of the
electrolytic apparatus 200. As described above, the first state S1 includes a case where the electrolytic apparatus 200 is in
the normal state and a case where the electrolytic apparatus is in the abnormal state. The state of the electrolytic apparatus
200 not requiring the work by the operator is defined as a second state S2 of the electrolytic apparatus 200. As described
above, in the present example, the second state S2 is a case where the pressure measured by the instrument 11-1 is less
than the predetermined pressure, the flow rate measured by the instrument 11-2 is less than the predetermined flow rate,
and the liquid level measured by the instrument 11-3 is less than the predetermined liquid level height, so that the switching
portion 66 is operating normally.

[0047] When the electrolytic apparatus 200 is in the first state S1, the control unit 60 does not control at least one of the
switching portions 66, and controls the display unit 50 such that the display unit 50 performs display to prompt a work by the
operator. When electrolytic apparatus 200 is in the second state S2, the control unit 60 controls all switching portions 66.
[0048] When the electrolytic apparatus state information 31 is in a predetermined first condition C1, the determination
result acquisition unit 40 acquires a determination result 41 that it is determined that the state of the electrolytic apparatus
200is thefirst state S1. When the electrolytic apparatus state information 31 isin a predetermined second condition C2, the
determination result acquisition unit 40 acquires the determination result 41 that it is determined that the state of the
electrolytic apparatus 200 is the second state S2. The first condition C1 and the second condition C2 are different.
[0049] The first condition C1 may be the state of the electrolytic apparatus 200 in which predetermined work by the
operator is assumed. For example, the first condition C1 is the manual confirmation or the like for the electrolyzer 90 by the
operator when the pressure of at least one of the gas 77 or the gas 78 is equal to or higher than a predetermined pressure
Pr.

[0050] The second condition C2 may be a condition that satisfies a predetermined standard Std to be described below.
For example, as described below, when the standard Std is the predetermined pressure Pr of at least one of the gas 77 or
the gas 78 or when the standard Std is a predetermined pressure difference Dpr between the gas 77 and the gas 78, the
electrolytic apparatus state information 31 satisfies the second condition C2 (satisfies the standard Std).

[0051] Fig.5shows anexample of the display unit 50. The display unit 50 is, for example, a monitor, adisplay, or the like.
When the operation support device 100 is a tablet computer, the display unit 50 may be the display of the tablet computer.
The display unit 50 of the present example includes three display regions 52 (a display region 52-1, a display region 52-2,
and adisplay region 52-3). In the present example, the instrument information 12 is displayed in the display region 52-1. In
Fig. 5, the display region 52-1 is further divided into three regions indicated by data 1 to data 3. In the present example,
either of information of the instrument 11-1 (pressure gauge), information of the instrument 11-2 (flow instrument), or
information of the instrument 11-3 (liquid level gauge) is displayed in the data 1 to the data 3.

[0052] In the display region 52-2 of the present example, the state of the electrolytic apparatus 200 is schematically
displayed. In the present example, in the display region 52-2, the introduction tube 92, the introduction tube 93, the
discharge tube 94, the discharge tube 95, the switching portion 66, and the electrolyzer 90 in the electrolytic apparatus 200
shown in Fig. 1 are schematically shown.

[0053] In the display region 52-3 of the present example, process information in the operation of the electrolytic
apparatus 200 is displayed. The process information may include at least any one of a current process of the electrolytic
apparatus 200, a next process of the current process, or a time from the current time to the next process. When the next
processis in the state of requiring the work by the operator, the process information may also include information on tools or
the like necessary for the work by the operator. In the display region 52-3, a button for causing a procedure manual
indicating the procedure of the work by the operator to be displayed on the display region 52-3 may be further displayed.
[0054] The control unit 60 controls the display unit 50 to display the electrolytic apparatus state information 31. As
described above, the electrolytic apparatus state information 31 is based on atleast one of the instrument information 12 or
the switching portion information 21. As described above, the instrument information 12 may be measurement data by the
instrument 11, and the switching portion information 21 may refer to information indicating whether the switching portion 66
is in the open state or the closed state. As described above, the measurement data by the instrument 11 may include the
flow rate of the fluid and the pressure of the gas, and the switching portion 66 controls atleast one of the flow rate of the fluid
or the pressure of the gas. Thus, the electrolytic apparatus state information 31 based on at least one of the instrument
information 12 or the switching portion information 21 is displayed on the display unit 50, so that the operator can easily and
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accurately recognize the work on the electrolytic apparatus 200.

[0055] The control unit 60 may control the display unit 50 to display an indication corresponding to the determination
result 41 acquired by the determination result acquisition unit 40. The indication corresponding to the determination result
41 refers to, for example, an indication that prompts a work by the operator when the electrolytic apparatus 200 is in the first
state S1. The indication corresponding to the determination result 41 refers to an indication indicating a case where the
electrolytic apparatus 200 is in the second state S2, for example, a case where the pressure measured by the instrument
11-1isless than the predetermined pressure, the flow rate measured by the instrument 11-2 is less than the predetermined
flow rate, and the liquid level measured by the instrument 11-3 is less than the predetermined liquid level height, so thatthe
switching portion 66 is operating normally.

[0056] Thedisplay unit50 may separately display the manual manipulation target switching portion 660 and one or more
automatic control target switching portions 670. Fig. 5 is an example of a display manner of the display unit 50 in a case
where the determination result acquisition unit 40 acquires the determination result 41 that it is determined that the
electrolytic apparatus 200 is currently in the second state S2 (normal state) and in a case where predetermined work by the
operator is required in the next process.

[0057] Inthe presentexample, the target of the predetermined work by the operator is the switching portion 66. In Fig. 5,
two switching portions 66 which are the targets of the work in the next process are shown as the manual manipulation target
switching portions 660. In the present example, the manual manipulation target switching portion 660 is surrounded by a
broken line frame, and the automatic control target switching portion 670 is surrounded by a solid line frame, so that the
manual manipulation target switching portion 660 and the automatic control target switching portion 670 are displayed
separately. As aresult, the operator is less likely to erroneously work on the automatic control target switching portion 670.
[0058] In the present example, buttons for causing a next process in the operation of the electrolytic apparatus 200, a
time from a current process to the next process, tools or the like necessary for the work by the operator in the next process,
and a procedure manual indicating the procedure of the work by the operator to be displayed are displayed in the display
region 52-3. Inthe presentexample, the operator can cause the procedure manual to be displayed on the display unit 50 by
pressing the button. As a result, the operator is less likely to mistake the procedure of the work.

[0059] Fig. 6 shows another example of the display manner on the display unit 50. Fig. 6 is an example of the display
manner of the display unit 50 when the determination result acquisition unit 40 acquires the determination result 41 thatiitis
determined that the electrolytic apparatus 200 is currently in the abnormal state (included in the first state S1). In the
present example, the target of the work by the operator is the switching portion 66. In Fig. 6, three switching portions 66
which are the targets of the work by the operator are shown as the manual manipulation target switching portions 660.
[0060] The display unit 50 may display the manipulation order of the manual manipulation target switching portion 660.
In the example shown in Fig. 6, the manipulation order of the three manual manipulation target switching portions 660 is
indicated by circled numbers 1 to 3. Since the manipulation order of the manual manipulation target switching portion 660 is
displayed on the display unit 50, the operator can easily manipulate the manual manipulation target switching portion 660.
The operator is less likely to mistake the manipulation order of the manual manipulation target switching portion 660.
[0061] The display unit 50 may sequentially display the manual manipulation target switching portion 660, which is the
current manipulation target, on the basis of the manipulation order of the manual manipulation target switching portion 660.
In the example shown in Fig. 6, the control unit 60 (see Fig. 4) may control the display unit 50 to sequentially display the
manual manipulation target switching portion 660 which is the current manipulation target, for example, by causing the
broken line frame surrounding the manual manipulation target switching portion 660 which is the current manipulation
targetamong the three manual manipulation target switching portions 660 indicated by the broken line frames to blink. As a
result, the operator is less likely to erroneously manipulate the manual manipulation target switching portion 660 which is
not the current manipulation target.

[0062] After the operator ends the manipulation on the current manipulation target, the control unit 60 may control the
display unit 50 to display another manual manipulation target switching portion 660, for example, by causing a broken line
frame surrounding the another manual manipulation target switching portion 660 to blink. When the control unit 60 causes
the broken line frame surrounding the manual manipulation target switching portion 660 to blink or the like, the display of
the circled numbers 1 to 3 shown in Fig. 6 may not be displayed.

[0063] When the determination result acquisition unit 40 acquires the determination result 41 that it is determined that
the state of the electrolytic apparatus 200 is the first state S1 (the state of requiring the work by the operator), the display
unit 50 may further display a procedure for changing the state from the first state S1 to the second state S2. In the present
example, the state of the electrolytic apparatus 200 is the abnormal state. Thus, in the present example, when the
determination result acquisition unit 40 acquires the determination result 41 that it is determined that the state of the
electrolyticapparatus 200 is the abnormal state, the display unit 50 further displays a procedure for changing the state from
the first state S1 to the second state S2.

[0064] When the determination result acquisition unit 40 (see Fig. 4) acquires the determination result 41 that it is
determined that the state of the electrolytic apparatus 200 is the first state S1, the display unit 50 may further display a
procedure for changing the state from the first state S1 to the second state S2 by the control unit 60 automatically
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controlling the electrolytic apparatus 200. As a result, it becomes easier for the operator to quickly change the state of the
electrolytic apparatus 200 from the first state S1 to the second state S2. As a result, it becomes easier to suppress a
decrease in the production efficiency of the product P produced by the electrolytic apparatus 200. Herein, the production
efficiency refers to a production amount per unit time of the product P.

[0065] Alsointhe present example, similarly to the example shown in Fig. 5, a button for causing the procedure manual
indicating the procedure of the work by the operator to be displayed may be displayed in the display region 52-3. In the
present example, the operator can cause a procedure manual indicating a procedure for changing the state from the first
state S1 to the second state S2 to be displayed on the display unit 50 by pressing the button. The procedure may be
manually performed by the operator, or may be automatically performed by the automatic control of the control unit 60.
[0066] Fig. 7 shows another example of the display manner on the display unit 50. Fig. 7 is an example of the display
manner after the button for causing the procedure manual indicating the procedure of the work by the operator to be
displayed is pressed in Fig. 6. The procedure of the work by the operator is defined as a procedure P. The procedure P for
changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2 may be a procedure P
selected from one or more types of procedures P of the process of the operator. When there are a plurality of procedures P
for changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2, the display unit 50 may
display the plurality of procedures P. The operator may select one procedure P from the plurality of procedures P on the
display unit 50. In Fig. 7, three procedures P (procedures P1 to P3) are shown.

[0067] The procedure P selected by the operator may be displayed separately from other procedures P. In the present
example, the procedure P selected by the operator is a procedure P2. In Fig. 7, a frame for displaying the procedure P2 is
indicated by a thicker line than those of the frames for displaying the other procedures P, whereby the procedure P selected
by the operator and the other procedures P are displayed separately.

[0068] When the state of the electrolytic apparatus 200 is the abnormal state (included in the first state S1), the display
unit 50 may display the procedure P for changing the state of the electrolytic apparatus 200 to the second state S2 by
eliminating the abnormal state. When the state of the electrolytic apparatus 200 is the first state S1 and is not the abnormal
state, the display unit 50 may display a procedure P of predetermined work by the operator, the procedure being the
procedure P for changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2. As a
result, it becomes easier for the operator to quickly change the state of the electrolytic apparatus 200 from the first state S1
to the second state S2. As a result, it becomes easier to suppress a decrease in the production efficiency of the product P
produced by the electrolytic apparatus 200.

[0069] Fig. 8 shows another example of the display manner on the display unit 50. Fig. 8 is an example of the display
manner after the state of the electrolytic apparatus 200 is changed from the first state S1 to the second state S2 by the
procedure P (procedure P2) selected in Fig. 7. The determination result acquisition unit 40 (see Fig. 4) may acquire the
determination result 41 obtained by further determining whether the state of the electrolytic apparatus 200 has changed
from the first state S1 to the second state S2 according to the procedure P.

[0070] When the determination result acquisition unit 40 acquires the determination result 41 that it is determined that
the state of the electrolytic apparatus 200 has changed from the first state S1 to the second state S2, the control unit 60 (see
Fig. 4) may control the display unit 50 to display all the switching portions 66 as the automatic control target switching
portion 670. In Fig. 8, all the switching portions 66 are surrounded by solid line frames. As a result, the operator can easily
confirm that the state of the electrolytic apparatus 200 has become the second state S2.

[0071] Fig. 9 shows another example of the display manner on the display unit 50. Fig. 9 is an example of the display
manner after the state of the electrolytic apparatus 200 is not changed from the first state S1 to the second state S2 by the
procedure P (procedure P2) selected in Fig. 7 within a time less than a predetermined allowable time Tth.

[0072] The elapsed time acquisition unit 112 (see Fig. 4) may acquire an elapsed time T for which the first state S1
continues after acquiring the determination result 41 that the state of the electrolytic apparatus 200 is the first state S1. In
the example of Fig. 9, the elapsed time acquisition unit 112 may acquire the elapsed time T while the operator is performing
the work for changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2 by the
procedure P2. In the present example, the procedure P2 is defined as an initial procedure P2.

[0073] When the determination result acquisition unit 40 acquires the determination result 41 that the elapsed time T is
longer than the predetermined allowable time Tth, the display unit 50 may further display another procedure P different
from the initial procedure P2. In the example of Fig. 9, the display unit 50 displays the procedure P1 different from the initial
procedure P2.

[0074] The procedure P1 may include another procedure from which the order of the work on the plurality of manual
manipulation target switching portions 660, the order of work on the manual manipulation target switching portion 660 and
the electrolyzer 90, and the like in the initial procedure P2 are different. When the initial procedure P2 is the procedure of the
manual work by the operator, the procedure P1 may be the procedure of the automatic control by the control unit 60. When
the procedure P1 is the procedure P of the automatic control by the control unit 60, the display unit 50 may display the
procedure P1 in the display region 52-3.

[0075] The predetermined allowable time Tth may be a time for which the safety of the electrolytic apparatus 200 can be
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secured even when the first state S1 is continued. For example, when the first state S1 is the abnormal state, the liquid 70,
the liquid 72, the liquid 75, and the liquid 75 (see Fig. 1) are likely to retain in the electrolyzer 90. When the liquid 70, the
liquid 72, the liquid 75, and the liquid 75 (see Fig. 1) are retained in the electrolyzer 90, each member in the electrolyzer 90
may be deteriorated by the liquid 70, the liquid 72, the liquid 75, and the liquid 75. The predetermined allowable time Tth
may be, for example, a time within a range in which the deterioration does not occur.

[0076] Fig. 10 shows another example of the display manner on the display unit 50. Fig. 10 shows an example of the
display manner of the display unit 50 when the determination result acquisition unit 40 acquires the determination result 41
that it is determined that the electrolytic apparatus 200 is currently in the abnormal state (included in the first state S1).
[0077] When the determination result acquisition unit 40 acquires the determination result 41 that it is determined that
the electrolytic apparatus 200 is currently in the abnormal state, the control unit 60 may set at least one of the switching
portions 66 to be in a fixed state, to be unmanipulable, or to be unopenable. In the present specification, setting the
switching portion 66 to be in the fixed state, to be unmanipulable, or to be unopenable is defined as locking the switching
portion 66.

[0078] The control unit 60 may lock at least one of the automatic control target switching portions 670. In the present
example, three automatic control target switching portions 670 are locked. In Fig. 10, the locked automatic control target
switching portions 670 are surrounded by solid line frames. By the control unit 60 locking the automatic control target
switching portion 670, the operation support device 100 (see Fig. 4) can easily prevent the operator from erroneously
setting the automatic control target switching portion 670 as a work target when the electrolytic apparatus 200 is in the
abnormal state.

[0079] The control unit 60 may lock at least one of the manual manipulation target switching portions 660. When the
determination result acquisition unit 40 acquires the determination result 41 that it is determined that the electrolytic
apparatus 200 is currently in the abnormal state, the control unit 60 may lock the manual manipulation target switching
portion 660, which is not the current manipulation target, among the manual manipulation target switching portions 660
which are targets of the work by the operator. As a result, even when the operator erroneously tries to work on the manual
manipulation target switching portion 660 which is not the current manipulation target, the manual manipulation target
switching portion 660 is not operated. As a result, a decrease in the production efficiency of the product P due to the
erroneous work on the manual manipulation target switching portion 660 is easily suppressed.

[0080] When the control unit 60 locks at least one of the switching portions 66, the display unit 50 may display the
switching portion 66 separately from the other switching portions 66. The other switching portions 66 refer to the switching
portions 66 which are not locked. That is, the other switching portions 66 refer to the switching portions 66 operating
normally. In the present example, the locked switching portion 66 (automatic control target switching portion 670) is
surrounded by a solid line frame, and the unlocked switching portion 66 is not surrounded by a solid line frame, whereby the
locked switching portion 66 and the unlocked switching portion 66 are displayed separately. As a result, the operator can
easily recognize the switching portion 66 that can be manually manipulated.

[0081] The selection unit 110 (see Fig. 4) may select the procedure P corresponding to the type of the first state S1 (the
state of requiring the work by the operator). The type of the first state S1 refers to a type of a target of the process of the
operator. The target may include a manipulation of the manual manipulation target switching portion 660, work of
detaching a nozzle arranged at an outlet on the cathode 82 side of the ion exchange membrane 84 of the electrolysis cell
91, application of soap water to the nozzle, confirmation of swelling of foam of the soap water, and the like.

[0082] The selection unit 110 may select the procedure P corresponding to the current first state S1 of the electrolytic
apparatus 200 among a plurality of types of the first state S1. One of the plurality of types is defined as a first type, and
another is defined as a second type. The first type may be, for example, recovery from the abnormal state to the second
state S2 (normal state) when the electrolytic apparatus 200 is in the abnormal state. The second type may be, for example,
a predetermined confirmation or the like for the switching portion 66 or the like when the electrolytic apparatus 200 is in the
first state S1 but is not in the abnormal state.

[0083] The determination result acquisition unit 40 (see Fig. 4) may further acquire a result obtained by determining
whether the state of the electrolytic apparatus 200 has changed from the first state S1 to the second state S2 according to
the procedure selected by the selection unit 110. In a case where the operator is performing the work for changing the state
of the electrolytic apparatus 200 from the first state S1 to the second state S2 according to the procedure selected by the
selection unit 110, when the determination result acquisition unit 40 acquires the determination result 41 indicating that the
elapsed time T is longer than the predetermined allowable time Tth, the display unit 50 may further display another
procedure P differentfrom the procedure P selected until the elapsed time T exceeds the allowable time Tth. As aresult, the
operator can easily work on the electrolytic apparatus 200 on the basis of the another procedure P.

[0084] The storage unit 114 may store the type of the first state S1, the procedure P corresponding to the type of the first
state S1, and another procedure P different from the procedure P. When the determination result acquisition unit 40 (see
Fig. 4) acquires the determination result 41 that it is determined that the state of the electrolytic apparatus 200 is the first
state S1, the display unit 50 may display the type of the first state S1, the procedure P corresponding to the type of the first
state S1, and another procedure P different from the procedure P stored in the storage unit 114.
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[0085] The determination resultacquisition unit40 (see Fig.4)may acquire a result obtained by determining whether the
state of the electrolytic apparatus 200 is the first state S1 or the second state S2 on the basis of a predetermined standard.
The predetermined standard is defined as the standard Std.

[0086] The standard Std may be the predetermined pressure Pr of at least one of the gas 77 or the gas 78 (see Fig. 2).
The standard Std may be the predetermined pressure difference Dpr between the gas 77 and the gas 78. The standard Std
may be a predetermined flow rate Fm per unit time of at least one of the liquid 70, the liquid 72, the liquid 74, or the liquid 76
(see Fig. 1), or an integrated flow rate Afm over a predetermined time of the flow rate Fm. The standard Std may be a
predetermined height h of atleast one of the liquid 73 or the liquid 75 (see Fig. 2). For example, when the pressure of atleast
one of the gas 77 or the gas 78 is equal to or higher than the pressure Pr, the determination result acquisition unit 40 may
acquire the result that it is determined that the state of the electrolytic apparatus 200 is the first state S1.

[0087] The standard Std may be a predetermined time change rate Prt of the pressure of atleast one of the gas 77 or the
gas 78. A predetermined time change rate Dprt of the pressure difference between the gas 77 and the gas 78 may be used.
The standard Std may be a predetermined time change rate Fmt of the flow rate in atleast one of the liquid 70, the liquid 72,
the liquid 74, or the liquid 76. The standard Std may be a predetermined time change rate ht of the height of at least one of
the liquid 73 or the liquid 75. For example, when the time change rate of the pressure of at least one of the gas 77 or the gas
78 is equal to orlarger than the time change rate Prt, the determination result acquisition unit 40 may acquire the result that
it is determined that the state of the electrolytic apparatus 200 is the first state S1.

[0088] The storage unit 114 (see Fig. 4) may further store the procedure P selected by the selection unit 110 (see Fig. 4)
and the elapsed time Tacquired by the elapsed time acquisition unit 112 (see Fig. 4). The update unit 116 (see Fig. 4) may
update the standard Std on the basis of the procedure P and the elapsed time T stored in the storage unit 114. The
determination result acquisition unit 40 (see Fig. 4) may acquire a result obtained by determining whether the state of the
electrolytic apparatus 200 is first state S1 or the second state S2 on the basis of the updated standard Std.

[0089] Sincethe updated standard Std is based on the procedure P and the elapsed time Tstored in the storage unit 114,
the updated standard Std reflects the history of the determination results 41 of the first state S1 and the second state S2 by
the determination result acquisition unit 40. For example, when there is a history that the electrolytic apparatus 200 has
beeninthe abnormal state, the updated standard Std reflects the content of the abnormality. The content of the abnormality
is, for example, that the pressure of atleast one of the gas 77 or the gas 78 is equal to or higher than the pressure Pr. Thus,
when the determination result acquisition unit 40 acquires the result obtained by determining the state of the electrolytic
apparatus 200 on the basis of the updated standard Std, the determination result acquisition unit 40 can easily acquire the
result obtained by determining whether the state of the electrolytic apparatus 200 is the first state S1 or the second state S2
on the basis of the more appropriate standard Std compared to the case of acquiring the result obtained by determining the
state of the electrolytic apparatus 200 on the basis of the standard Std which is not updated.

[0090] The control unit60 (see Fig. 4) may accept the end of the work by the operator. When the operator ends the work
for changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2, the operator may input,
to the operation support device 100, information indicating that the work is ended (see Fig. 4). The control unit 60 may
accept the input.

[0091] Inacasewhere the determination resultacquisition unit40 (see Fig. 4) acquires the determination result41 that it
is determined that the state of the electrolytic apparatus 200 is the first state S1, when the control unit 60 accepts the end of
the work by the operator, the determination result acquisition unit40 may further acquire the result obtained by determining
whether the state of the electrolytic apparatus 200 is transitionable from the first state S1 to the second state S2 by the work
by the operator. Even when the control unit 60 accepts the end of the work by the operator, there is a case where the
electrolytic apparatus 200 is not transitionable from the first state S1 to the second state S2 due to the work mistake of the
operator or the like. Thus, the determination result acquisition unit 40 may further acquire the result obtained by
determining whether the electrolytic apparatus 200 is in the state of being transitionable from the first state S1 to the
second state S2 by the work by the operator. Note that the operator may be ahuman or may be a robot controlled by artificial
intelligence (Al).

[0092] Fig. 11 is afirst flowchartincluding an example of an operation support method according to one embodiment of
the presentinvention. The operation support method according to one embodiment of the presentinvention is an operation
support method for supporting the operation of the electrolytic apparatus 200 (see Fig. 1). Fig. 11 is an example of the
operation support method when the operation support device 100 is used.

[0093] Step S100 is a stage where the electrolytic apparatus 200 performs Test 1. Test 1 in the present example is a
preparation stage for generating Cl (chlorine) and NaOH (sodium hydroxide) by the electrolytic apparatus 200 electro-
lyzing an aqueous solution of NaCl (sodium chloride).

[0094] Step S102 is a stage of determining whether step S100 has ended. When it is determined that step S100 has
ended, the operation support method proceeds to step S104. When it is determined that step S100 does not end, the
operation support method proceeds to step S200 (described below).

[0095] Step S104 is a stage where the electrolytic apparatus 200 performs Test 2. Test 2 is a preparation stage for
generating Cl (chlorine) and NaOH (sodium hydroxide) by the electrolytic apparatus 200 electrolyzing an aqueous solution
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of NaCl (sodium chloride), and may be a stage for performing a test different from Test 1.

[0096] Step S106 is a stage of determining whether step S104 has ended. When it is determined that step S104 has
ended, the operation support method proceeds to step S106. When it is determined that step S104 does not end, the
operation support method proceeds to step S200 (described below).

[0097] Step S108is astage where the electrolytic apparatus 200 performs process 1. Process 1 in the present example
is a first stage for generating Cl (chlorine) and NaOH (sodium hydroxide) by the electrolytic apparatus 200 electrolyzing an
aqueous solution of NaCl (sodium chloride).

[0098] Step S110 is a stage of determining whether step S108 has ended. When it is determined that step S108 has
ended, the operation support method proceeds to step S112. When it is determined that step S108 does not end, the
operation support method proceeds to step S200 (described below).

[0099] Step S112isastage where the electrolytic apparatus 200 performs process 2. Process 2 in the present example
is a second stage for generating Cl (chlorine) and NaOH (sodium hydroxide) by the electrolytic apparatus 200 electrolyzing
an aqueous solution of NaCl (sodium chloride).

[0100] Step S114 is a stage of determining whether step S112 has ended. When it is determined that step S112 has
ended, the operation support method proceeds to the next step. When it is determined that step S112 does not end, the
operation support method proceeds to step S200 (described below).

[0101] Step S120 is a stage where the electrolytic apparatus 200 performs process N. Herein, N is an integer of 3 or
more. Process N in the present example is an N-th stage for generating Cl (chlorine) and NaOH (sodium hydroxide) by the
electrolytic apparatus 200 electrolyzing an aqueous solution of NaCl (sodium chloride). In the operation support method of
the present example, the electrolytic apparatus 200 performs processes 1 to N.

[0102] Step S120 is a stage of determining whether step S122 has ended. When it is determined that step S120 has
ended, the operation support method ends the entire processing. When it is determined that step S120 does not end, the
operation support method proceeds to step S200 (described below).

[0103] Fig.12isasecond flowchartincluding an example of the operation support method according to one embodiment
of the present invention. Fig. 12 is an example of the operation support method when the operation support device 100 is
used.

[0104] Aninstrumentinformation acquisition step S200 is a step in which the instrument information acquisition unit 10
(see Fig. 4) acquires the instrument information 12 (see Fig. 4). The instrument information 12 is measurement data
measured by the instrument 11 (see Figs. 1 and 2), and includes the measurement data obtained by measuring
parameters regarding the electrolytic apparatus 200. Step S200 is performed when it is determined that each process
of step S100, step S104, step S108, step S112, and step S120 does not end.

[0105] A switching portion information acquisition step S202 is a step of acquiring the switching portion information 21
indicating information regarding switching portion 66 (see Figs. 1 and 2). The electrolytic apparatus 200 (Fig. 1) has one or
more switching portions 66. The switching portion 66 controls at least one of the flow rate of a fluid or the pressure of gas.
The fluid may be atleast any one of the liquid 70 (see Fig. 1), the liquid 72 (see Fig. 1), the liquid 74 (see Fig. 1), or the liquid
76 (see Fig. 1). The gas may be at least one of the gas 77 (see Fig. 2) or the gas 78 (see Fig. 2).

[0106] An electrolytic apparatus state acquisition step S204 is a step in which the electrolytic apparatus state acquisition
unit 30 acquires the electrolytic apparatus state information 31 (see Fig. 4). The electrolytic apparatus state acquisition unit
30 acquires the electrolytic apparatus state information 31 indicating the state of the electrolytic apparatus 200 on the basis
of at least one of the instrument information 12 or the switching portion information 21.

[0107] Adeterminationresultacquisition step S206 is a step in which the control unit 60 acquires the determination result
41 thatitis determined that the state of the electrolytic apparatus 200 is the first state S1 or the determination result41 that it
is determined that the state of the electrolytic apparatus 200 is the first state S1. The determination result 41 is a result that
the determination result acquisition unit40 (see Fig. 4) determines that the state of the electrolytic apparatus 200 is the first
state S1 when the electrolytic apparatus state information 31 is in the predetermined first condition C1. The determination
result 41 is a result that the determination result acquisition unit 40 (see Fig. 4) determines that the state of the electrolytic
apparatus 200 is the second state S2 when the electrolytic apparatus state information 31 is in the second condition C2
different from the first condition C1.

[0108] As described above, the first condition C1 may be the state of the electrolytic apparatus 200 in which
predetermined work by the operator is assumed. For example, the first condition C1 may be the manual confirmation
or the like for the electrolyzer 90 by the operator when the pressure of at least one of the gas 77 or the gas 78 is equal to or
higher than the predetermined pressure Pr.

[0109] Asdescribed above, the second condition C2 may be a condition that satisfies the standard Std. For example, as
described below, in a case where the standard Std is the predetermined pressure Pr of at least one of the gas 77 or the gas
78, when the pressure of atleast one of the gas 77 or the gas 78 is less than the pressure Pr, the electrolytic apparatus state
information 31 satisfies the second condition C2 (satisfies the standard Std).

[0110] Asdescribed above, when the state of the electrolytic apparatus 200 is the first state S1, the control unit 60 (see
Fig. 4) does not control the switching portion 66, but controls the display unit 50 to perform display to prompt a work by the
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operator. The work by the operator may include at least any one of the manipulation of the manual manipulation target
switching portion 660 (see Fig. 1) in which the operator manually manipulates switching portion 66, the confirmation for
electrolytic apparatus 200, and the confirmation for the components of the electrolytic apparatus 200. When the state of
electrolytic apparatus 200 is the second state S2, the control unit 60 automatically controls the switching portion 66.
[0111] A display step S207 is a step in which the control unit 60 (see Fig. 4) controls the display unit 50 to display the
electrolytic apparatus state information 31. The display step S207 may be a step in which the control unit 60 controls the
display unit 50 to display an indication corresponding to the determination result 41 acquired by the determination result
acquisition unit 40. The indication corresponding to the determination result 41 refers to, for example, an indication that
prompts a work by the operator work when the electrolytic apparatus 200 is in the first state S1. The indication
corresponding to the determination result 41 refers to an indication indicating a case where the electrolytic apparatus
200 is in the second state S2, for example, a case where the pressure measured by the instrument 11-1 is less than the
predetermined pressure, the flow rate measured by the instrument 11-2 is less than the predetermined flow rate, and the
liquid level measured by the instrument 11-3 is less than the predetermined liquid level height, so that the switching portion
66 is operating normally.

[0112] Inthe display step S207, the display unit 50 (see Fig. 4) may separately display the manual manipulation target
switching portion 660 (see Fig. 1) and one or more automatic control target switching portions 670 (see Fig. 1). The manual
manipulation target switching portion 660 is a switching portion 66 manually manipulated by the operator. The automatic
control target switching portion 670 is a target of the automatic control of the electrolytic apparatus 200. As a result, the
operator is less likely to erroneously work on the automatic control target switching portion 670.

[0113] When the determination result acquisition unit 40 (see Fig. 4) acquires the determination result 41 that it is
determined that the state of the electrolytic apparatus 200 is the first state S1 in the determination result acquisition step
S2086, in the display step S207, the display unit 50 may further display the procedure P for changing the state from the first
state S1 to the second state S2. The procedure P may be selected from one or more types of procedures of the process of
the operator. As a result, it becomes easier for the operator to quickly change the state of the electrolytic apparatus 200
from the first state S1 to the second state S2. As a result, it becomes easier to suppress a decrease in the production
efficiency of the product P produced by the electrolytic apparatus 200.

[0114] Inthe display step S207, the display unit 50 may display a plurality of procedures P for changing the state of the
electrolytic apparatus 200 from the first state S1 to the second state S2. In the display step S207, when the state of the
electrolytic apparatus 200 is the abnormal state (included in the first state S1), the display unit 50 may display the
procedure P for changing the state of the electrolytic apparatus 200 to the second state S2 by eliminating the abnormal
state. In the display step S207, when the state of the electrolytic apparatus 200 is the first state S1 and is not the abnormal
state, the display unit 50 may display the procedure P for changing the state of the electrolytic apparatus 200 from the first
state S1 to the second state S2. The procedure P may be the procedure P of the predetermined work by the operator.
[0115] A determination step S208 is a step of determining whether the determination result 41 acquired in the
determination result acquisition step S206 is the result that it is determined that the state of the electrolytic apparatus
200 is the first state S1 (the state of requiring the work by the operator) or the result that itis determined that the state is the
second state S2 (the state of not requiring the work by the operator). In the determination step S208, the control unit 60 (see
Fig. 4) may determine whether the determination result 41 is the result that itis determined that the state is the first state S1
or the result that it is determined that the state is the second state S2.

[0116] When,inthe determination step S208, the determinationresult41 is the resultthatitis determined that the state of
the electrolytic apparatus 200 is the first state S1, the operation support method proceeds to the determination step S210.
When, in the determination step S208, the determination result 41 is the result that it is determined that the state of the
electrolytic apparatus 200 is the second state S2, the operation support method returns to either of steps S100, S104,
S108, S112, or S120 (see Fig. 11).

[0117] Adetermination step S210is a stage in which the determination result acquisition unit 40 determines whether the
first state S1 is the abnormal state when, in the determination step S208, the determination result 41 is the result that it is
determined that the state of the electrolytic apparatus 200 is the first state S1 (the state of requiring the work by the
operator). As described above, the first state S1 of the present example includes the abnormal state where the state of the
electrolytic apparatus 200 is abnormal.

[0118] When the determination result acquisition unit40 determines that the state of the electrolytic apparatus 200 is the
abnormal state, the operation support method proceeds to alock step S212. When the determination result acquisition unit
40 determines that the state of the electrolytic apparatus 200 is not the abnormal state, the operation support method
proceeds to a selection step S218.

[0119] Thelockstep S212is astep in which the control unit 60 (see Fig. 4) sets atleast one of the switching portions 66 to
be in the fixed state, to be unmanipulable, or to be unopenable. The control unit 60 may lock at least one of the automatic
control target switching portions 670. By the control unit 60 locking the automatic control target switching portion 670, the
operation support device 100 (see Fig. 4) can easily prevent the operator from erroneously setting the automatic control
target switching portion 670 as a work target when the electrolytic apparatus 200 is in the abnormal state.
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[0120] The control unit 60 may lock at least one of the manual manipulation target switching portions 660. The control
unit 60 may lock the manual manipulation target switching portion 660, which is not the current manipulation target, among
the manual manipulation target switching portions 660 which are targets of the work by the operator. As aresult, even when
the operator erroneously tries to work on the manual manipulation target switching portion 660 which is not the current
manipulation target, the manual manipulation target switching portion 660 is not operated. As a result, a decrease in the
production efficiency of the product P due to the erroneous work on the manual manipulation target switching portion 660 is
easily suppressed.

[0121] In the lock step S212, when the control unit 60 (see Fig. 4) locks at least one of the switching portions 66, the
display unit 50 may display the switching portion 66 separately from the other switching portions 66. The other switching
portions 66 refer to the switching portions 66 which are not locked. That is, the other switching portions 66 refer to the
switching portions 66 operating normally.

[0122] Afterthe control unit 60 locks at least one of the switching portions 66 in the lock step S212, the operation support
method proceeds to a determination step S224. The determination step S224 will be described below.

[0123] The determination resultacquisition step S206 may be a step in which the determination result acquisition unit40
(see Fig. 4) acquires the determination result 41 obtained by further determining whether the state of the electrolytic
apparatus 200 has changed from the first state S1 to the second state S2 according to the procedure P. When the
determination result acquisition step S206 is a step of acquiring the determination result 41, the operation support method
may further include an elapsed time acquisition step S214.

[0124] The elapsed time acquisition step S214 may be a step in which the elapsed time acquisition unit 112 (see Fig. 4)
acquires the elapsed time T for which the electrolytic apparatus 200 continues to be in the first state S1. The elapsed time T
may be an elapsed time after the determination result acquisition unit 40 acquires the determination result 41 that the state
of the electrolytic apparatus 200 is the first state S1 in the determination result acquisition step S206.

[0125] The determination step S216 is a step of determining whether the elapsed time T acquired by the elapsed time
acquisition unit 112 in the elapsed time acquisition step S214 is longer than the predetermined allowable time Tth. In the
determination step S216, the control unit 60 (see Fig. 4) may determine whether the elapsed time T is longer than the
predetermined allowable time Tth.

[0126] Whenitis determined in the determination step S216 that the elapsed time T is longer than the predetermined
allowable time Tth, in the display step S207, the display unit 50 may further display another procedure P. The another
procedure Pis a procedure P for returning the electrolytic apparatus 200 from the first state S1 to the second state S2 and is
another procedure P different from the initial procedure P for returning the electrolytic apparatus 200 from the first state S1
to the second state S2. Whenitis determined in the determination step S216 that the elapsed time Tis equal to or less than
the predetermined allowable time Tth, in the display step S207, the display unit 50 may further display the procedure P. As a
result, the operator can easily work on the electrolytic apparatus 200 on the basis of the another procedure P. When it is
determined in the determination step S216 that the elapsed time T is longer than the predetermined allowable time Tth, the
operation support method proceeds to the selection step S218.

[0127] The operation support method may further include the selection step S218. The selection step S218 is a step in
which the selection unit 110 selects the procedure P corresponding to the type of the first state S1. The type of the first state
S1 refers to a type of a target of the process of the operator. The target may include a manipulation of the manual
manipulation target switching portion 660, work of detaching a nozzle arranged at an outlet on the cathode 82 side of the
ion exchange membrane 84 of the electrolysis cell 91, application of soap water to the nozzle, confirmation of swelling of
foam of the soap water, and the like.

[0128] In the selection step S218, the selection unit 110 may select the procedure P corresponding to the current first
state S1 of the electrolytic apparatus 200 among the plurality of types of the first state S1. Assuming that one of the plurality
of types is the first type, and another are the second type, for example, the first type may be recovery from the abnormal
state to the second state S2 (normal state) when the electrolytic apparatus 200 is in the abnormal state, and the second
type may be a predetermined confirmation for the switching portion 66 or the like when the electrolytic apparatus 200 is in
the first state S1 but is not in the abnormal state.

[0129] When the selection unit 110 selects the procedure P corresponding to the type of the first state S1, the
determination result acquisition step S206 may be a step in which the determination result acquisition unit 40 (see
Fig. 4) acquires the result obtained by further determining whether the state of the electrolytic apparatus 200 has changed
from the first state S1 to the second state S2 according to the procedure P selected in the selection step S218. When the
selection unit 110 selects the procedure P corresponding to the type of the first state S1, the determination result
acquisition step S206 may be a step in which the determination result acquisition unit 40 acquires the result obtained by
further determining whether the state of the electrolytic apparatus 200 has changed from the first state S1 (the state of
requiring the work by the operator) to the second state S2 (the state of not requiring the work by the operator) (the state of
the automatic control) according to the work of the procedure P by the operator.

[0130] Inthedisplay step S207, the display unit 50 may further display another procedure P different from the procedure
P selected in the selection step S218. In the selection step S218, after the selection unit 110 selects the procedure P
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corresponding to the current first state S1 of the electrolytic apparatus 200, the operation support method proceeds to a
storage step S220.

[0131] The operation support method may further include the storage step S220. The storage step S220 is a step in
which the storage unit 114 stores the type of the first state S1, the procedure P corresponding to the type of the first state S1,
and another procedure P. The storage step S220 may be a step in which the storage unit 114 further stores the procedure P
selected in the selection step S218 and the elapsed time T acquired in the elapsed time acquisition step S214.

[0132] When the storage unit 114 stores the type of the first state S1, the procedure P corresponding to the type of the
first state S1, and another procedure P, in the determination result acquisition step S206, the determination result
acquisition unit 40 (see Fig. 4) may acquire the determination result 41 that itis determined that the state of the electrolytic
apparatus 200 is the first state S1. When the determination result acquisition unit 40 acquires the determination result 41
thatitis determined that the state of the electrolytic apparatus 200 is the first state S1 in the determination result acquisition
step S206, in the display step S207, the display unit 50 may display the type of the first state S1, the procedure P
corresponding to the type of the first state S1, and the another procedure P which are stored in the storage step S220.
[0133] The determination resultacquisition step S206 may be a step in which the determination result acquisition unit40
(see Fig. 4) acquires the result obtained by determining whether the state of the electrolytic apparatus 200 is either of the
first state S1 or the second state S2 on the basis of the predetermined standard Std. The standard Std may be that the
pressure of atleast one of the gas 77 or the gas 78 (see Fig. 2) is less than the predetermined pressure Pr. The standard Std
may be that a pressure difference between the gas 77 and the gas 78 is less than the predetermined pressure difference
Dpr. The standard Std may be that a flow rate per unit time of at least one of the liquid 70, the liquid 72, the liquid 74, or the
liquid 76 (see Fig. 1) is less than the predetermined flow rate Fm. The standard Std may be that the liquid level height of at
least one of the liquid 73 or the liquid 75 (see Fig. 2) is less than a predetermined height.

[0134] The operation support method may further include an updating step S222. The updating step S222 is a step in
which the update unit 116 updates the predetermined standard Std on the basis of the procedure P and the elapsed time T
stored in the storage step S220.

[0135] Sincethe updated standard Std is based on the procedure P and the elapsed time Tstored in the storage unit 114,
the updated standard Std reflects the history of the determination results 41 of the first state S1 and the second state S2 by
the determination result acquisition unit 40 in the determination result acquisition step S206. Thus, in the determination
result acquisition step S206, the determination result acquisition unit 40 acquires the result obtained by determining the
state of the electrolytic apparatus 200 on the basis of the updated standard Std, so that the determination result acquisition
unit 40 can easily acquire the result obtained by more accurately determining whether the state of the electrolytic
apparatus 200 is the first state S1 or the second state S2 compared to the case of acquiring the result obtained by
determining the state of the electrolytic apparatus 200 on the basis of the standard Std which is not updated.

[0136] When the determination resultacquisition unit40 (see Fig.4)acquires the resultthatitis determined that the state
of the electrolytic apparatus 200 is the first state S1 (including the abnormal state) in the determination result acquisition
step S206, the operation support method proceeds to the determination step S224. The determination step S224 is a step
of determining whether to change the state of electrolytic apparatus 200 from the first state S1 to the second state S2 by the
automatic control of the control unit 60 (see Fig. 4) or from the first state S1 to the second state S2 by the manual operation
of the operator. In Fig. 12, a case where the state of the electrolytic apparatus 200 is changed from the first state S1 to the
second state S2 by the automatic control of the control unit 60 is indicated as automatic response, and a case where the
state is changed from the first state S1 to the second state S2 by the manual operation of the operator is indicated as
manual response.

[0137] When the determination result acquisition unit 40 (see Fig. 4) acquires the determination result 41 in which it is
determined that the state of the electrolytic apparatus 200 is the first state S1 in the determination result acquisition step
S206, inthe display step S207, the display unit 50 may further display a procedure for changing the state from the first state
S1 to the second state S2 by the control unit 60 automatically controlling the electrolytic apparatus 200.

[0138] Inthe determination step S224, the control unit 60 (see Fig. 4) may determine whether to change the state of the
electrolytic apparatus 200 from the first state S1 to the second state S2 by the automatic control or from the first state S1 to
the second state S2 by the manual operation of the operator. When itis determined in the determination step S224 that the
automatic control is to be performed, the operation support method proceeds to the determination step S226. When it is
determined in determination step S224 that the manual operation of the operator is to be performed, the operation support
method proceeds to determination step S228.

[0139] The determination step S226 is a step of determining whether a preparation for changing the state of the
electrolytic apparatus 200 from the first state S1 to the second state S2 by the automatic control is completed. In the
determination step S226, the control unit 60 (see Fig. 4) may determine whether the preparation is completed. When it is
determined in the determination step S226 that the preparation is completed, the operation support method proceeds to an
automaticresponse step S230. Wheniitis determined in the determination step S226 that the preparation is not completed,
the operation support method may wait until the preparation is completed in the determination step S226.

[0140] The automatic response step S230 is a step of changing the state of the electrolytic apparatus 200 from the first
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state S1 to the second state S2 by the automatic control. In the automatic response step S230, the control unit 60 (see Fig.
4) may change the state of the electrolytic apparatus 200 from the first state S1 to the second state S2 by the automatic
control. The operation support method may return to the determination result acquisition step S206 after the automatic
response step S230. Inthe determination result acquisition step S206, the determination result 41 obtained by determining
whether the state of the electrolytic apparatus 200 is the second state S2 in the automatic response step S230 may be
acquired.

[0141] The determination step S228 is a step of determining whether the current procedure P selected in the selection
step S218 is sufficient when the state of the electrolytic apparatus 200 is manually changed from the first state S1 to the
second state S2 by the operator. In the determination step S228, the control unit 60 (see Fig. 4) may determine whether the
procedure P is sufficient.

[0142] In the determination step S228, when it is determined that there is no problem with the current procedure P
selected in the selection step 218, the operator may perform the work for changing the state of the electrolytic apparatus
200 from the first state S1 to the second state S2 according to the procedure P. When it is determined in determination step
S228 thatthereis a problemin the current procedure P selected in selection step S218, the operation support method may
proceed to the selection step S218. In the selection step S218, another procedure P different from the procedure P may be
selected.

[0143] The operation support method may furtherinclude a work end accepting step S232. The work end accepting step
S232is a step in which the control unit 60 (see Fig. 4) accepts the end of the work by the operator. When the control unit 60
accepts the end of the work by the operator in the work end accepting step S232, in the determination result acquisition
step S206, the determination result acquisition unit 40 (see Fig. 4) may further acquire the result obtained by determining
whether the state of the electrolytic apparatus 200 is transitionable from the first state S1 to the second state S2 by the work
by the operator.

[0144] Even when the control unit 60 accepts the end of the work by the operator, there is a case where the electrolytic
apparatus 200 is not transitionable from the first state S1 to the second state S2 due to the work mistake of the operator or
the like. Thus, the determination result acquisition unit 40 may further acquire the result obtained by determining whether
the electrolytic apparatus 200 is in the state of being transitionable from the first state S1 to the second state S2 by the work
by the operator. Note that the operator may be a human or may be a robot controlled by artificial intelligence (Al).
[0145] Fig. 13is aflowchart showing an example of details of the display step S207 in Fig. 12. The display step S207 may
include an order display step S2072 and a manipulation target display step S2074. The order display step S2072 is a step
in which the display unit 50 displays the manipulation order of the manual manipulation target switching portion 660 (see
Fig. 1).

[0146] The orderdisplay step S2072 may be a step after either of the selection step S218 or the storage step S220 when
it is determined in the determination result acquisition step S206 and the determination step S216 in Fig. 12 that the
elapsedtime T > the allowable time Tth, and when itis determined in the determination step S216 that the elapsed time T =
the allowable time Tth.

[0147] Describing the example of Fig. 6, in the example shown in Fig. 6, the order display step S2072 is a step in which
the manipulation order of the three manual manipulation target switching portion 660 is indicated by the circled numbers 1
to 3. In the order display step S2072, the manipulation order of the manual manipulation target switching portion 660 is
displayed on the display unit 50, so that the operator can easily manipulate the manual manipulation target switching
portion 660.

[0148] The operation support method may proceed to the manipulation target display step S2074 after the order display
step S2072. The manipulation target display step S2074 is a step in which the display unit 50 sequentially displays the
manual manipulation target switching portion 660, which is the current manipulation target, on the basis of the
manipulation order.

[0149] Describing the example of Fig. 6, in the example shown in Fig. 6, the control unit 60 (see Fig. 4) may control the
display unit 50 to sequentially display the manual manipulation target switching portion 660 which is the current
manipulation target, for example, by causing the broken line frame surrounding the manual manipulation target switching
portion 660 which is the current manipulation target among the three manual manipulation target switching portions 660
indicated by the broken line frames to blink. As a result, the operator is less likely to erroneously manipulate the manual
manipulation target switching portion 660 which is not the current manipulation target.

[0150] Fig. 14 shows another example of the display unit 50. The display unit 50 is, for example, a monitor, a display, or
the like. When the operation support device 100 is a tablet computer, the display unit 50 may be the display of the tablet
computer. The display unit 50 of the present example includes three display regions 51 (a display region 51-1, a display
region 51-2, and a display region 51-3).

[0151] In the present example, a first flowchart shown in Fig. 11 is shown in the display region 51-1, and a second
flowchart shown in Fig. 12 is shown in the display region 51-2. The flowchart shown in Fig. 13 may be further shown in the
display region 51-2. In the present example, the display region 51-3 shows the display region 52-1 to the display region
52-3 shown in Figs. 5 to 10.
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[0152] In the present example, steps S100 to S120 shown in Fig. 11 are shown in a simplified manner in the display
region 51-1. In a state where the operation support device 100 is in operation, a current process among the processes
shown in the display region 51-1 may be indicated by a thick line frame.

[0153] In the present example, steps S200 to S230 shown in Fig. 12 are shown in a simplified manner in the display
region 51-2. Inthe display region 51-2, the detailed process of the current process in the display region 51-1 may be shown.
In a state where the operation support device 100 is in operation, a current process among the processes shown in the
display region 51-1 may be indicated by a thick line frame.

[0154] In the present example, in the display region 51-3, the state of the electrolytic apparatus 200 (see Fig. 1)
corresponding to the display region 51-1 and the display region 51-2 is visually shown. Fig. 14 is an example of a display
manner of the display unit 50 in a case where the determination result acquisition unit 40 (see Fig. 4) acquires the
determination result 41 that it is determined that the electrolytic apparatus 200 (see Fig. 1) is currently in the second state
S2 (normal state) and in a case where predetermined work by the operator is required in the next process.

[0155] Fig. 15 shows another example of the display unit 50. Fig. 15 is an example of the display by the display unit 50
when a trouble currently occurs in the electrolytic apparatus 200. A button for causing a procedure manual which is a
procedure manual for coping with the trouble and indicates the procedure of the work by the operator to be displayed may
be displayed in the display region 51-3 in the display region 52-3.

[0156] Fig. 16 shows an example of the operation support system 300 according to one embodiment of the present
invention. The operation support system 300 includes the operation support device 100 and the electrolytic apparatus 200.
[0157] Inthe operation support system 300 of the present example, the instrument information acquisition unit 10 in the
operation support device 100 acquires the instrument information 12 from the instrument 11 of the electrolytic apparatus
200. Inthe operation support system 300 of the present example, the switching portion information acquisition unit20 in the
operation support device 100 acquires the switching portion information 21 indicating the information regarding the
switching portion 66 included in the electrolytic apparatus 200. In the operation support system 300 of the present
example, the electrolytic apparatus state acquisition unit 30 in the operation support device 100 acquires the electrolytic
apparatus state information 31 indicating the state of the electrolytic apparatus 200.

[0158] Various embodiments of the present invention may also be described with reference to flowcharts and block
diagrams. In the various embodiments of the invention, the blocks may represent (1) a stage of a process in which an
operation is performed or (2) a section of a device that is responsible for performing the operation.

[0159] Specific stages may be implemented by a dedicated circuit, a programmable circuit, or a processor. Specific
sections may be implemented by a dedicated circuit, a programmable circuit, or a processor. The programmable circuit
and the processor may be supplied together with a computer-readable instruction. The computer-readable instruction may
be stored on a computer-readable medium.

[0160] The dedicated circuit may include at least one of a digital hardware circuit or an analog hardware circuit. The
dedicated circuit may include at least one of an integrated circuit (IC) or a discrete circuit. The programmable circuit may
include a hardware circuit for logical AND, logical OR, logical XOR, logical NAND, logical NOR, or other logical operations.
The programmable circuit may include a reconfigurable hardware circuit which includes memory elements such as flip-
flops, registers, field programmable gate arrays (FPGA), and programmable logic arrays (PLA), or the like.

[0161] The computer-readable medium may include any tangible device capable of storing instructions for execution by
an appropriate device. When the computer-readable medium may include such tangible device, the computer-readable
medium having instructions stored in the device includes a product including instructions that can be executed in order to
create means for executing the operations designated in the flowcharts or block diagrams.

[0162] The computer-readable medium may be, for example, an electronic storage medium, a magnetic storage
medium, an optical storage medium, an electromagnetic storage medium, a semiconductor storage medium, and the like.
More specifically, the computer-readable medium may be, for example, a floppy (registered trademark) disk, a diskette, a
hard disk, a random access memory (RAM), a read-only memory (ROM), an erasable programmable read-only memory
(EPROM or flash memory), an electrically erasable programmable read-only memory (EEPROM), a static random access
memory (SRAM), a compact disc read-only memory (CD-ROM), a digital versatile disk (DVD), a Blu-Ray (registered
trademark) disk, a memory stick, an integrated circuit card, or the like.

[0163] The computer-readable instruction may include either of an assembler instruction, an instruction set architecture
(ISA) instruction, a machine instruction, a machine dependent instruction, a microcode, a firmware instruction, state-
setting data, a source code, or an object code. The source code and the object code may be written in any combination of
one or more programming languages including an object oriented programming language and a conventional procedural
programming language. For example, the object oriented programming language may be Smalltalk (registered trade-
mark), JAVA (registered trademark), C++, or the like. For example, the procedural programming language may be a "C"
programming language.

[0164] The computer-readable instruction may be provided for a processor of a general-purpose computer, a special
purpose computer, or another programmable data processing apparatus, or a programmable circuit locally or via a local
area network (LAN) or a wide area network (WAN) such as the Internet. The processor of the general-purpose computer,
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the special purpose computer, or another programmable data processing apparatus, or the programmable circuit may
execute the computer-readable instruction to create means for executing the operations designated in the flowcharts
shown in Figs. 11 to 13 or block diagram shown in Fig. 4. For example, the processor may be a computer processor, a
processing unit, a microprocessor, a digital signal processor, a controller, a microcontroller, or the like.

[0165] Fig. 17 shows an example of a computer 2200 in which the operation support device 100 according to the
embodiment of the present invention may be embodied in whole or in part. A program installed in the computer 2200 can
cause the computer 2200 to function as an operation associated with the operation support device 100 according to the
embodiment of the present invention or one or more sections of the operation support device 100, or can cause the
operation or the one or more sections to be executed, or can cause the computer 2200 to execute each stage (see Figs. 11
to 13) according to the operation support method of the presentinvention. The program may be executed by a CPU 2212 to
cause the computer 2200 to perform certain operations associated with some or all of the blocks in the flowcharts (Figs. 11
to 13) and the block diagram (Fig. 4) described in the present specification.

[0166] The computer 2200 according to the present embodiment includes the CPU 2212, a RAM 2214, a graphic
controller 2216, and a display device 2218. The CPU 2212, the RAM 2214, the graphic controller 2216, and the display
device 2218 are mutually connected by a host controller 2210. The computer 2200 further includes an input/output unit
such as a communication interface 2222, a hard disk drive 2224, a DVD-ROM drive 2226, and an IC card drive. The
communication interface 2222, the hard disk drive 2224, the DVD-ROM drive 2226, the IC card drive, and the like are
connected to the host controller 2210 via an input/output controller 2220. The computer further includes a legacy
input/output unit such as a ROM 2230 and a keyboard 2242. The ROM 2230, the keyboard 2242, and the like are
connected to the input/output controller 2220 via an input/output chip 2240.

[0167] The CPU 2212 operates according to the programs stored in the ROM 2230 and the RAM 2214, thereby
controlling each unit. The graphics controller 2216 acquires the image data generated by the CPU 2212 in a frame buffer or
the like provided in the RAM 2214 or in the RAM 2214 and causes the image data to be displayed on the display device
2218.

[0168] The communication interface 2222 communicates with other electronic devices via a network. The hard disk
drive 2224 stores programs and data used by the CPU 2212 in the computer 2200. The DVD-ROM drive 2226 reads a
program or data from a DVD-ROM 2201 and provides the read program or data to the hard disk drive 2224 via the RAM
2214. The IC card drive reads a program and data from an IC card or writes a program and data into the IC card.
[0169] The ROM 2230 stores a boot programs or the like executed by the computer 2200 at the time of activation or a
program depending on the hardware of the computer 2200. The input/output chip 2240 may also connect various
input/output units to the input/output controller 2220 via a parallel port, a serial port, a keyboard port, a mouse port, or the
like.

[0170] The program is provided by a computer-readable medium such as the DVD-ROM 2201 or the IC card. The
program is read from a computer-readable medium, installed in the hard disk drive 2224, the RAM 2214, or the ROM 2230
which is also an example of the computer-readable medium, and executed by the CPU 2212. The information processing
described in these programs is read by the computer 2200 and provides cooperation between the programs and various
types of hardware resources. The device or method may be configured by implementing operations or processing of
information according to use of the computer 2200.

[0171] For example, when communication is performed between the computer 2200 and an external device, the CPU
2212 may execute a communication program loaded in the RAM 2214 and instruct the communication interface 2222 to
perform communication processing based on the processing described in the communication program. Under the control
of the CPU 2212, the communication interface 2222 reads transmission data stored in a transmission buffer processing
area provided in a recording medium such as the RAM 2214, the hard disk drive 2224, the DVD-ROM 2201, or the IC card,
transmits the read transmission data to the network, or writes reception data received from the network in a reception buffer
processing area or the like provided on the recording medium.

[0172] The CPU 2212 may cause the RAM 2214 to read all or a necessary portion of a file or a database stored in an
external recording medium such as the hard disk drive 2224, the DVD-ROM drive 2226 (DVD-ROM 2201), or the IC card.
The CPU 2212 may execute various types of processing on data on the RAM 2214. Next, the CPU 2212 may write back the
processed data to the external recording medium.

[0173] Various types of information such as various types of programs, data, tables, and databases may be storedina
recording medium and subjected to information processing. The CPU 2212 may execute various types of processing,
which is described in the present disclosure and includes various types of operations designated by an instruction
sequence of a program, information processing, condition determination, conditional branching, unconditional branching,
information retrieval/replacement, and the like, on the data read from the RAM 2214. The CPU 2212 may writes back the
results to the RAM 2214.

[0174] The CPU 2212 may search forinformation in a file, a database, or the like in the recording medium. For example,
when a plurality of entries each having the attribute value of a first attribute associated with the attribute value of a second
attribute is stored in the recording medium, the CPU 2212 may search the plurality of entries for an entry matching a
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condition in which the attribute value of the first attribute is designated, read the attribute value of the second attribute
stored in the entry, read the second attribute value, and thus acquire the attribute value of the second attribute associated
with the first attribute satisfying a predetermined condition.

[0175] The programs or software modules described above may be stored in a computer-readable medium on the
computer 2200 or near the computer 2200. A recording medium such as a hard disk or a RAM provided in a server system
connected to a dedicated communication network or the Internet can be used as the computer-readable medium. The
program may be provided to the computer 2200 by the recording medium.

[0176] While the embodiments of the present invention have been described, the technical scope of the invention is not
limited to the above described embodiments. It is apparent to persons skilled in the art that various alterations and
improvements can be added to the above-described embodiments.

[0177] The operations, procedures, steps, and stages of each process performed by an apparatus, system, program,
and method shown in the claims, embodiments, or diagrams can be performed in any order as long as the order is not
indicated by "prior to," "before," or the like and as long as the output from a previous process is not used in a later process.
Evenifthe process flow is described using phrases such as "first" or "next" in the claims, embodiments, or diagrams, itdoes
not necessarily mean that the process must be performed in this order.

EXPLANATION OF REFERENCES

[0178] 10: instrument information acquisition unit; 11: instrument; 12: instrument information; 20: switching portion
information acquisition unit; 21: switching portion information; 30: electrolytic apparatus state acquisition unit; 31:
electrolytic apparatus state information; 40: determination result acquisition unit; 41: determination result; 50: display
unit; 51: display region; 52: display region; 60: control unit; 66: switching portion; 70: liquid; 71: cation; 72: liquid; 73: liquid;
74:liquid; 75: liquid; 76: liquid; 77: gas; 78: gas; 79: anode chamber; 80: anode; 81: bottom surface; 82: cathode; 83: inner
side surface; 84: ion exchange membrane; 85: ceiling surface; 86: anion group; 90: electrolyzer; 91: electrolysis cell; 92:
introduction tube; 93: introduction tube; 94: discharge tube; 95: discharge tube; 98: cathode chamber; 100: operation
support device; 110: selection unit; 112: elapsed time acquisition unit; 114: storage unit; 116: update unit; 200: electrolytic
apparatus; 300: operation support system; 660: manual manipulation target switching portion; 670: automatic control
target switching portion; 2200: computer; 2201: DVD-ROM; 2210: host controller; 2212: CPU; 2214: RAM; 2216: graphic
controller; 2218: display device; 2220: input/output controller; 2222: communication interface; 2224: hard disk drive; 2226:
DVD-ROM drive; 2230: ROM; 2240: input/output chip; and 2242: keyboard

Claims

1. An operation support method for supporting an operation of an electrolytic apparatus (200), the operation support
method comprising:

acquiring, by an instrument information acquisition unit (10), from an instrument (11) included in the electrolytic
apparatus (200), instrument information (12) including measurement data which is measurement data by the
instrument (11) and is obtained by measuring a parameter regarding the electrolytic apparatus (200);
acquiring, by a switching portion information acquisition unit (20), switching portion information (21) indicating
information regarding one or more switching portions (66) which are included in the electrolytic apparatus (200)
and configured to control atleast one of a flow rate of a fluid (70, 71,72,73,74,75, 76) ora pressure ofgas (77, 79);
acquiring, by an electrolytic apparatus state acquisition unit (30), electrolytic apparatus state information (31)
indicating a state of the electrolytic apparatus (200) on a basis of at least one of the instrument information (12) or
the switching portion information (21);

acquiring, by a determination result acquisition unit (40), when the electrolytic apparatus state information (31) is
in a predetermined second condition (C2), a determination result (41) that it is determined that the state of the
electrolytic apparatus (200) is a second state (S2), the second state (S2) being a state in which a control unit (60)
automatically controls the switching portion (66); and

displaying, by the control unit (60), the electrolytic apparatus state information (31) acquired in the acquiring of the
electrolytic apparatus state and the determination result (4 1) acquired in the acquiring of the determination result
(41), wherein the acquiring of the determination result (41) is a step in which the determination result acquisition
unit (40) acquires a determination result (41) obtained by determining that the state of the electrolytic apparatus
(200) is a first state (S1) where the control unit (60) is to prompt a work by an operator when the electrolytic
apparatus state information (31) is in a predetermined first condition (C1) different from the second condition (C2)
or a determination result (41) obtained by determining that the state of the electrolytic apparatus (200) is the
second state (S2) when the electrolytic apparatus state information (31) is in the second condition (C2),
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wherein the second condition (C2) satisfies a predetermined standard (Std).

The operation support method according to claim 1, wherein the electrolytic apparatus state information (31) includes
information indicating that the electrolytic apparatus (200) is in a normal state or an abnormal state, or process
information indicating which process the electrolytic apparatus (200) is in, and

the first state (S1) includes a case where the electrolytic apparatus (200) is in the normal state and a case where
the electrolytic apparatus (200) is in the abnormal state,

wherein the abnormal state is a state where the electrolytic apparatus (200) is not automatically controlled due to
occurrence of an abnormality in the electrolytic apparatus (200).

The operation support method according to claim 1 or 2, wherein the displaying is a step in which the control unit (60)
displays the electrolytic apparatus state information (31) and the determination result (41) obtained by determining
that the state of the electrolytic apparatus (200) is the first state (S1) or the determination result (41) obtained by
determining that the state of the electrolytic apparatus (200) is the second state (S2).

The operation support method according to claim 3, wherein the displaying is a step in which the control unit (60)
controls adisplay unit (50) to display the electrolytic apparatus state information (31) and the determination result (41)
obtained by determining that the state of the electrolytic apparatus (200) is the first state (S1) or the determination
result (41) obtained by determining that the state of the electrolytic apparatus (200) is the second state (S2).

The operation support method according to any one of claims 1 to 4, wherein the work by the operator includes at least
any one of a manipulation of a manual manipulation target switching portion (660) for which the operator manually
manipulates the switching portion (66), confirmation for the electrolytic apparatus (200), or confirmation for compo-
nents of the electrolytic apparatus (200).

The operation support method according to claim 5, wherein in the displaying, the control unit (60) is configured to
separately display the manual manipulation target switching portion (660) for which the operator manually manip-
ulates the switching portion (66), and one or more automatic control target switching portions (66) which are targets of
automatic control in the electrolytic apparatus (200).

The operation support method according to claim 6, wherein the displaying further includes displaying, by the control
unit (60), a manipulation order of the manual manipulation target switching portion (660).

The operation support method according to claim 7, wherein the displaying further includes displaying a manipulation
targetin which the control unit sequentially displays the manual manipulation target switching portion (660), which is a
current manipulation target, on a basis of the manipulation order.

The operation support method according to claim 7 or 8, further comprising, when the determination result acquisition
unit (40) acquires a determination result (41) thatitis determined that the state of the electrolytic apparatus (200) is an
abnormal state in the acquiring of the determination result, locking, by the control unit (60), atleast one of the switching
portions (66) to be in a fixed state, to be unmanipulable, or to be unopenable.

The operation support method according to claim 9, wherein when the control unit (60) locks at least one of the one or
more switching portions (66) in the locking, in the displaying, the control unit (60) is configured to display the switching
portion (66), which is set to be in the fixed state, to be unmanipulable, or to be unopenable, separately from other
switching portions (66).

An operation support program for causing a computer to execute the operation support method according to any one
of claims 1 to 10.

Anoperation support device (100) for supporting an operation of an electrolytic apparatus (200), the operation support
device (100) comprising:

an instrument information acquisition unit (10) configured to acquire, from an instrument (11) included in the
electrolytic apparatus (200), instrument information (12) including measurement data which is measurement
data by the instrument (11) and is obtained by measuring a parameter regarding the electrolytic apparatus (200);
a switching portion information acquisition unit (20) configured to acquire switching portion information (21)
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indicating information regarding one or more switching portions (66) which are included in the electrolytic
apparatus (200) and configured to control at least one of a flow rate of a fluid (70, 71, 72, 73, 74, 75, 76) or a
pressure of gas (77, 79);

an electrolytic apparatus state acquisition unit (30) configured to acquire electrolytic apparatus state information
(31) indicating a state of the electrolytic apparatus (200) on a basis of at least one of the instrument information
(12) or the switching portion information (21);

a determination result acquisition unit (40) configured to acquire, when the electrolytic apparatus state informa-
tion (31)is in a predetermined second condition (C2), a determination result (41) thatitis determined that the state
of the electrolytic apparatus (200) is a second state (S2), the second state (S2) being a state in which a control unit
(60) automatically controls the switching portion (66); and

the control unit (60) configured to display the electrolytic apparatus state information (31) acquired by the
electrolytic apparatus state acquisition unit (30) and the determination result (41) acquired by the determination
result acquisition unit (40), wherein the determination result acquisition unit (40) is configured to acquire a
determination result (41) obtained by determining that the state of the electrolytic apparatus (200) is a first state
(S1) where the control unit (60) is to prompt a work by an operator when the electrolytic apparatus state
information (31) is in a predetermined first condition (C1) different from the second condition (C2) or a
determination result (41) obtained by determining that the state of the electrolytic apparatus (200) is the second
state (S2) when the electrolytic apparatus state information (31) is in the second condition (C2),

wherein the second condition (C2) satisfies a predetermined standard (Std).

13. The operation support device according to claim 12, wherein the electrolytic apparatus state information (31) includes
information indicating that the electrolytic apparatus (200) is in a normal state or an abnormal state, or process
information indicating which process the electrolytic apparatus (200) is in, and

the first state (S1) includes a case where the electrolytic apparatus (200) is in the normal state and a case where
the electrolytic apparatus (200) is in the abnormal state,

wherein the abnormal state is a state where the electrolytic apparatus (200) is not automatically controlled due to
occurrence of an abnormality in the electrolytic apparatus (200).

Patentanspriiche

1. Betriebsunterstitzungsverfahren einer Elektrolyseeinrichtung (200), das Betriebsunterstitzungsverfahren umfas-
send:

35

40

45

50

55

Erfassen von Instrumenteninformationen (12) durch eine Instrumenteninformationserfassungseinheit (10) von
einem Instrument (11), das in der Elektrolyseeinrichtung (200) eingeschlossen ist einschlieRlich Messdaten, die
Messdaten des Instruments (11) sind und durch Messung eines Parameters bezliglich der Elektrolyseeinrichtung
(200) erhalten werden;

Erfassen, durch eine Schaltabschnittinformationserfassungseinheit (20) Schaltabschnittsinformationen (21), die
Informationen Uber einen oder mehrere Schaltabschnitte (66) anzeigen, die in der Elektrolyseeinrichtung (200)
eingeschlossen sind und konfiguriert sind, um mindestens eine Durchflussrate eines Fluids (70, 71,72, 73, 74,
75, 76) oder einen Gasdruck (77, 79) zu steuern;

Erfassen, durch eine Elektrolyseeinrichtungzustandserfassungseinheit (30), von Elektrolyseeinrichtungszus-
tandsinformationen (31), die einen Zustand der Elektrolyseeinrichtung (200) auf der Grundlage von mindestens
einer der Instrumenteninformationen (12) oder der Schaltabschnittinformationen (21) anzeigen;

Erfassen eines Bestimmungsergebnisses (41) durch eine Bestimmungsergebniserfassungseinheit (40), wenn
die Elektrolyseeinrichtungszustandsinformationen (31) in einem vorbestimmten zweiten Zustand (C2) sind, dass
bestimmt wird, dass der Zustand der Elektrolyseeinrichtung (200) ein zweiter Zustand (S2) ist, wobei der zweite
Zustand (S2) ein Zustand ist, in dem eine Steuereinheit (60) den Schaltabschnitt (66) automatisch steuert; und
Anzeigen, durch die Steuereinheit (60), der Elektrolyseeinrichtungszustandsinformationen (31), die bei der
Erfassung des Zustands der Elektrolyseeinrichtung erfasst wurden, und des Bestimmungsergebnisses (41), das
bei der Erfassung des Bestimmungsergebnisses (41) erfasst wurde, wobei das Erfassen des Bestimmungser-
gebnisses (41) ein Schritt ist, bei dem die Bestimmungsergebniserfassungseinheit (40) ein Bestimmungser-
gebnis (41) erfasst, das durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200)
ein erster Zustand (S1) ist, wobei die Steuereinheit (60) eine Arbeit durch einen Bediener veranlassen soll, wenn
die Elektrolyseeinrichtungszustandsinformation (31) in einem vorbestimmten ersten Zustand (C1) ist, der sich
von dem zweiten Zustand (C2) unterscheidet, oder ein Bestimmungsergebnis (41), das durch Bestimmen
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erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) der zweite Zustand (S2) ist, wenn die Elektro-
lyseeinrichtungszustandsinformation (31) in dem zweiten Zustand (C2) ist,
wobei die zweite Bedingung (C2) einem vorgegebenen Standard (Std) gentigt.

Betriebsunterstitzungsverfahren nach Anspruch 1, wobei die Elektrolyseeinrichtungszustandsinformationen (31)
Informationen einschlieRen, die anzeigen, dass sich die Elektrolyseeinrichtung (200) in einem normalen oder einem
anormalen Zustand befindet, oder Prozessinformationen, die anzeigen, in welchem Prozess sich die Elektrolyseein-
richtung (200) befindet, und

der erste Zustand (S1) einen Fall einschlief3t, in dem sich die Elektrolyseeinrichtung (200) im Normalzustand
befindet, und einen Fall, in dem sich die Elektrolyseeinrichtung (200) im anormalen Zustand befindet,

wobei der anormale Zustand ein Zustand ist, in dem die Elektrolyseeinrichtung (200) aufgrund des Auftretens
einer Anomalie in der Elektrolyseeinrichtung (200) nicht automatisch gesteuert wird.

Betriebsunterstiitzungsverfahren nach Anspruch 1 oder 2, wobei das Anzeigen ein Schritt ist, bei dem die Steuer-
einheit (60) die Elektrolyseeinrichtungszustandsinformationen (31) und das Bestimmungsergebnis (41) anzeigt, das
durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) der erste Zustand (S1) ist,
oder das Bestimmungsergebnis (41), das durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseein-
richtung (200) der zweite Zustand (S2) ist.

Betriebsunterstiitzungsverfahren nach Anspruch 3, wobei das Anzeigen ein Schritt ist, bei dem die Steuereinheit (60)
eine Anzeigeeinheit (50) steuert, um die Elektrolyseeinrichtungszustandsinformationen (31) und das Bestimmungs-
ergebnis (41), das durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) der erste
Zustand (S1)ist, oder das Bestimmungsergebnis (41), das durch die Bestimmung erhalten wird, dass der Zustand der
Elektrolyseeinrichtung (200) der zweite Zustand (S2) ist, anzuzeigen.

Betriebsunterstiitzungsverfahren nach einem der Anspriiche 1 bis 4, wobei die Arbeit des Bedieners mindestens
eines einschlieltaus einer manuellen Manipulation eines manuellen Manipulationszielschaltabschnitts (660), fir den
der Bediener den Schaltabschnitt (66) manuell manipuliert, einer Bestatigung fur die Elektrolyseeinrichtung (200)
oder einer Bestéatigung fir Komponenten der Elektrolyseeinrichtung (200).

Betriebsunterstiitzungsverfahren nach Anspruch 5, wobei die Steuereinheit (60) konfiguriert ist, um den manuellen
Manipulationszielschaltabschnitt (660), fir den der Bediener den Schaltabschnitt (66) manuell manipuliert, und einen
oder mehrere automatische Steuerungsziel-Schaltabschnitte (66), die Ziele der automatischen Steuerung in der
Elektrolyseeinrichtung (200) sind, separat anzuzeigen.

Betriebsunterstitzungsverfahren nach Anspruch 6, wobei das Anzeigen weiter das Anzeigen einer Manipulations-
reihenfolge des manuellen Manipulationszielschaltabschnitts (660) durch die Steuereinheit (60) einschlief3t.

Betriebsunterstitzungsverfahren nach Anspruch 7, wobei das Anzeigen weiter das Anzeigen eines Manipulations-
ziels einschliel3t, bei dem die Steuereinheit den manuellen Manipulationszielschaltabschnitt (660), der ein aktuelles
Manipulationsziel ist, auf der Grundlage der Manipulationsreihenfolge sequentiell anzeigt.

Betriebsunterstiitzungsverfahren nach Anspruch 7 oder 8, weiter umfassend, wenn die Bestimmungsergebniser-
fassungseinheit (40) ein Bestimmungsergebnis (41) erfasst, dass bestimmt wird, dass der Zustand der Elektro-
lyseeinrichtung (200) ein anormaler Zustand ist, bei der Erfassung des Bestimmungsergebnisses, Verriegeln von
mindestens einem der Schaltabschnitte (66) durch die Steuereinheit (60), so dass er sich in einem festen Zustand
befindet, nicht manipulierbar ist oder nicht getffnet werden kann.

Betriebsunterstiitzungsverfahren nach Anspruch 9, wobei, wenn die Steuereinheit (60) mindestens einen der einen
oder mehreren Schaltabschnitte (66) in der Verriegelung verriegelt, die Steuereinheit (60) konfiguriert ist, um den
Schaltabschnitt (66), der so eingestellt ist, dass er sich im festen Zustand befindet, getrennt von anderen Schalt-
abschnitten (66) als nicht manipulierbar oder nicht zu 6ffnen anzuzeigen.

Betriebsunterstiitzungsprogramm, das einen Computer dazu veranlasst, das Verfahren zur Unterstiitzung von
Operationen gemaf einem der Anspriche 1 bis 10 auszuflhren.

Betriebsunterstiitzungsvorrichtung (100) zum Unterstliitzen des Betriebs einer Elektrolyseeinrichtung (200), die
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Betriebsunterstiitzungsvorrichtung (100) umfassend:

eine Instrumenteninformationserfassungseinheit (10), die konfiguriert ist, um von einem in der Elektrolyseein-
richtung (200) eingeschlossenen Instrument (11) Instrumenteninformationen (12) zu erfassen einschlieflich
Messdaten, die Messdaten des Instruments (11) sind und durch Messung eines Parameters beziiglich der
Elektrolyseeinrichtung (200) erhalten werden;

eine Schaltabschnittinformationserfassungseinheit (20), die konfiguriert ist, um Schaltabschnittsinformationen
(21) zu erfassen, die Informationen Uber einen oder mehrere Schaltabschnitte (66) anzeigen, die in der
Elektrolyseeinrichtung (200) eingeschlossen sind, und konfiguriert ist, um mindestens eine Durchflussrate eines
Fluids (70, 71, 72, 73, 74, 75, 76) oder einen Gasdruck (77, 79) zu steuern;

eine Elektrolyseeinrichtungszustandserfassungseinheit (30), die konfiguriert ist, um Elektrolyseeinrichtungs-
zustandsinformationen (31) zu erfassen, die einen Zustand der Elektrolyseeinrichtung (200) auf der Grundlage
von mindestens einer der Instrumenteninformationen (12) oder der Schaltabschnittinformationen (21) anzeigen;
eine Bestimmungsergebniserfassungseinheit (40), die konfiguriert ist, um, wenn sich die Elektrolyseeinrich-
tungszustandsinformationen (31) in einem vorbestimmten zweiten Zustand (C2) befinden, ein Bestimmungs-
ergebnis (41) erfasst, dass bestimmt wird, dass der Zustand der Elektrolyseeinrichtung (200) ein zweiter Zustand
(S2) ist, wobei der zweite Zustand (S2) ein Zustand ist, in dem eine Steuereinheit (60) den Schaltabschnitt (66)
automatisch steuert; und

die Steuereinheit (60) konfiguriert ist, um die von der Elektrolyseeinrichtungszustandserfassungseinheit (30)
erfassten Elektrolyseeinrichtungszustandsinformationen (31) und das von der Bestimmungsergebniserfas-
sungseinheit (40) erfasste Bestimmungsergebnis (41) anzuzeigen, wobei die Bestimmungsergebniserfas-
sungseinheit (40) konfiguriert ist, um ein Bestimmungsergebnis (41) zu erfassen, das durch die Bestimmung
erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) ein erster Zustand (S1) ist, wobei die Steuer-
einheit (60) eine Arbeit durch einen Bediener veranlassen soll, wenn die Elektrolyseeinrichtungszustandsinfor-
mationen (31) in einem vorbestimmten ersten Zustand (C1) sind, der sich von dem zweiten Zustand (C2)
unterscheidet, oder ein Bestimmungsergebnis (41), das durch die Bestimmung erhalten wird, dass der Zustand
der Elektrolyseeinrichtung (200) der zweite Zustand (S2) ist, wenn die Elektrolyseeinrichtungszustandsinfor-
mationen (31) im zweiten Zustand (C2) sind,

wobei die zweite Bedingung (C2) einem vorgegebenen Standard (Std) gentigt.

13. Betriebsunterstiitzungsvorrichtung nach Anspruch 12, wobei die Elektrolyseeinrichtungszustandsinformationen (31)
Informationen einschlief3en, die anzeigen, dass sich die Elektrolyseeinrichtung (200) in einem normalen oder einem
anormalen Zustand befindet, oder Prozessinformationen, die anzeigen, in welchem Prozess sich die Elektrolyseein-
richtung (200) befindet, und

der erste Zustand (S1) einen Fall einschlieRt, in dem sich die Elektrolyseeinrichtung (200) im Normalzustand
befindet, und einen Fall, in dem sich die Elektrolyseeinrichtung (200) im anormalen Zustand befindet,

wobei der anormale Zustand ein Zustand ist, in dem die Elektrolyseeinrichtung (200) aufgrund des Auftretens
einer Anomalie in der Elektrolyseeinrichtung (200) nicht automatisch gesteuert wird.

Revendications

1. Procédé de support d’opération pour supporter une opération d’'un appareil d’électrolyse (200), le procédé de support
d’opération comprenant :

acqueérir, par une unité d’acquisition d’'informations d’instrument (10), en provenance d’un instrument (11) inclus
dans 'appareil d’électrolyse (200), des informations d’instrument (12) incluant des données de mesure qui sont
des données de mesure par l'instrument (11) et sont obtenues en mesurant un paramétre relatif a I'appareil
d’électrolyse (200) ;

acqueérir, par une unité d’acquisition d’informations de portion de commutation (20), des informations de portion
de commutation (21) indiquant des informations relatives a une ou plusieurs portions de commutation (66) qui
sont incluses dans I'appareil d’électrolyse (200) et configurées pour commander au moins une action parmi un
débit d’'un fluide (70, 71, 72, 73, 74, 75, 76) ou une pression de gaz (77, 79) ;

acquérir, par une unité d’acquisition d’état d’appareil d’électrolyse (30), des informations d’état d’appareil
d’électrolyse (31) indiquant un état de I'appareil d’électrolyse (200) sur une base d’au moins une information
parmi les informations d’instrument (12) ou les informations de portion de commutation (21) ;

acqueérir, par une unité d’acquisition de résultat de détermination (40), lorsque les informations d’état d’appareil
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d’électrolyse (31) sont dans une seconde condition prédéterminée (C2), un résultat de détermination (41) qui a
déterminé que I'étatde 'appareil d’électrolyse (200) estdans un second état (S2), le second état (S2) étant un état
ou une unité de commande (60) commande automatiquement la portion de commutation (66) ; et

afficher, par l'unité de commande (60), les informations d’état d’appareil d’électrolyse (31) acquises dans
I'acquisition de I'état d’appareil d’électrolyse et le résultat de détermination (41) acquis dans I'acquisition du
résultat de détermination (41), dans lequel I'acquisition du résultat de détermination (41) est une étape dans
laquelle I'unité d’acquisition de résultat de détermination (40) acquiert un résultat de détermination (41) obtenu en
déterminant que I'état de I'appareil d’électrolyse (200) est un premier état (S1) ou I'unité de commande (60) doit
inviter a un travail par un opérateur lorsque les informations d’état d’appareil d’électrolyse (31) sont dans une
premiéere condition prédéterminée (C1) différente de la seconde condition (C2) ou bien un résultat de détermina-
tion (41) obtenu en déterminant que I'état de I'appareil d’électrolyse (200) est le second état (S2) lorsque les
informations d’état d’appareil d’électrolyse (31) sont dans la seconde condition (C2),

dans lequel la seconde condition (C2) satisfait une norme prédéterminée (Std).

Procédé de support d’'opération selon la revendication 1, dans lequel les informations d’état d’appareil d’électrolyse
(31) incluent des informations indiquant que I'appareil d’électrolyse (200) est dans un état normal ou un état anormal,
ou bien des informations de processus indiquant dans quel processus I'appareil d’électrolyse (200) est, et

le premier état (S1) inclut un cas ou l'appareil d’électrolyse (200) est dans I'état normal et un cas ou l'appareil
d’électrolyse (200) est dans I'état anormal, dans lequel I'état anormal est un état ot I'appareil d’électrolyse (200) n'est
pas commandé automatiquement du fait de la survenue d’'une anormalité dans I'appareil d’électrolyse (200).

Procédé de supportd’opération selon la revendication 1 ou la revendication 2, dans lequel I'affichage est une étape ou
I'unité de commande (60) affiche les informations d’état d’appareil d’électrolyse (31) et le résultat de détermination
(41) obtenu en déterminant que I'état de I'appareil d’électrolyse (200) est le premier état (S1) ou le résultat de
détermination (41) obtenu en déterminant que I'état de I'appareil d’électrolyse (200) est le second état (S2).

Procédé de support d’opération selon larevendication 3, dans lequel I'affichage est une étape ou I'unité de commande
(60) commande a une unité d’affichage (50) d’afficher les informations d’état d’appareil d’électrolyse (31) et le résultat
de détermination (41) obtenu en déterminant que I'état de I'appareil d’électrolyse (200) est le premier état (S1) ou le
résultatde détermination (41) obtenu en déterminant que I'état de I'appareil d’électrolyse (200) estle second état (S2).

Procédé de support d’opération selon 'une quelconque des revendications 1 a4, dans lequel le travail par 'opérateur
inclut au moins une action parmi une manipulation d’'une portion de commutation de cible de manipulation manuelle
(660) pour laquelle I'opérateur manipule manuellement la portion de commutation (66), une confirmation pour
I'appareil d’électrolyse (200), ou une confirmation pour des composants de I'appareil d’électrolyse (200).

Procédé de support d’opération selon la revendication 5, dans lequel, dans I'affichage, I'unité de commande (60) est
configurée pour afficher séparément la portion de commutation de cible de manipulation manuelle (660) pour laquelle
I'opérateur manipule manuellement la portion de commutation (66), et une ou plusieurs portions de commutation de
cibles de commande automatique (66) qui sont des cibles de commande automatique dans I'appareil d’électrolyse
(200).

Procédé de support d’'opération selon la revendication 6, dans lequel I'affichage inclut en outre le fait d’afficher, par
I'unité de commande (60), un ordre de manipulation de la portion de commutation de cible de manipulation manuelle
(660).

Procédé de support d’'opération selon la revendication 7, dans lequel I'affichage inclut en outre le fait d’afficher une
cible de manipulation dans laquelle I'unité de commande affiche de maniére séquentielle la portion de commutation
de cible de manipulation manuelle (660), qui est une cible de manipulation en cours, sur une base de I'ordre de
manipulation.

Procédé de support d’opération selon la revendication 7 ou la revendication 8, comprenant en outre, lorsque l'unité
d’acquisition de résultat de détermination (40) acquiert un résultat de détermination (41) qui a déterminé que I'état de
I'appareil d’électrolyse (200) est un état anormal dans I'acquisition du résultat de détermination, le blocage, par 'unité
de commande (60), d’au moins une portion parmiles portions de la commutation (66) pour étre dans un état fixe, pour
étre non manipulable, ou pour étre non ouvrable.

10. Procédé de support d’opération selon la revendication 9, dans lequel lorsque I'unité de commande (60) bloque au
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moins une portion parmi l'une ou plusieurs portions de commutation (66) dans le blocage, dans I'affichage, l'unité de
commande (60) est configurée pour afficher la portion de commutation (66), qui doit étre définie comme étant dans
I'état fixe, comme étant non manipulable, ou comme étant non ouvrable, de maniére séparée par rapport a d’autres
portions de commutation (66).

Programme de support d’opération pour amener un ordinateur a mettre en ceuvre le procédé de support d’'opération
selon I'une quelconque des revendications 1 a 10.

Dispositif de support d’opération (100) pour supporter une opération d’un appareil d’électrolyse (200), le dispositif de
support d’opération (100) comprenant :

une unité d’acquisition d’'informations d’instrument (10) configurée pour acquérir, en provenance d’un instrument
(11) inclus dans I'appareil d’électrolyse (200), des informations d’instrument (12) incluant des données de
mesure qui sontdes données de mesure parl'instrument (11) et sont obtenues en mesurant un paramétre relatifa
I'appareil d’électrolyse (200) ;

une unité d’acquisition d’'informations de portion de commutation (20) configurée pour acquérir des informations
de portion de commutation (21) indiquant des informations relatives a une ou plusieurs portions de commutation
(66) qui sont incluses dans I'appareil d’électrolyse (200) et configurées pour commander au moins une action
parmi un débit d’un fluide (70, 71, 72, 73, 74, 75, 76) ou une pression de gaz (77, 79) ;

une unité d’acquisition d’état d'appareil d’électrolyse (30) configurée pour acquérir des informations d’état
d’appareil d’électrolyse (31) indiquant un état de I'appareil d’électrolyse (200) sur une base d’au moins une
information parmi les informations d’instrument (12) ou les informations de portion de commutation (21) ;

une unité d’acquisition de résultat de détermination (40) configurée pour acquérir, lorsque les informations d’état
d’appareil d’électrolyse (31) sont dans une seconde condition prédéterminée (C2), un résultat de détermination
(41) qui a déterminé que I'état de I'appareil d’électrolyse (200) est dans un second état (S2), le second état (S2)
étant un état ou une unité de commande (60) commande automatiquement la portion de commutation (66) ; et
I'unité de commande (60) configurée pour afficher les informations d’état d’appareil d’électrolyse (31) acquises
par l'unité d’acquisition d’état d’appareil d’électrolyse (30) et le résultat de détermination (41) acquis par l'unité
d’acquisition de résultat de détermination (40), dans lequel I'unité d’acquisition de résultat de détermination (40)
est configurée pour acquérir un résultat de détermination (41) obtenu en déterminant que I'état de I'appareil
d’électrolyse (200) est un premier état (S1) ou I'unité de commande (60) doit inviter a un travail par un opérateur
lorsque les informations d’état d’appareil d’électrolyse (31) sont dans une premiére condition prédéterminée (C1)
différente de la seconde condition (C2) ou bien un résultat de détermination (41) obtenu en déterminant que I'état
del'appareil d’électrolyse (200) estle second état (S2) lorsque les informations d’état d’appareil d’électrolyse (31)
sont dans la seconde condition (C2), dans lequel la seconde condition (C2) satisfait une norme prédéterminée
(Std).

13. Dispositif de support d’opération selon la revendication 12, dans lequel les informations d’état d’appareil d’électrolyse

(31) incluent des informations indiquant que I'appareil d’électrolyse (200) est dans un état normal ou un état anormal,
ou bien des informations de processus indiquant dans quel processus I'appareil d’électrolyse (200) est, et

le premier état (S1) inclut un cas ou I'appareil d’électrolyse (200) est dans I'état normal et un cas ou I'appareil
d’électrolyse (200) est dans I'état anormal,

dans lequel I'état anormal est un état ou I'appareil d’électrolyse (200) n’est pas commandé automatiquement du
fait de la survenue d’'une anormalité dans I'appareil d’électrolyse (200).
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